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AIDING THE REGRESSION OF NEOPLASTIC DISEASE WITH 
2,3,5, 6-TETRAHYDRO-6-PHENYI.AMIDAZOC2 , 1-b] THIAZOLE 



Certificate 
"Express Mail" mailing number B 81831552 
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I hereby certify that this complete Application for 
Extension of Patent Term including the Transmittal Letter 
and all Exhibits and Attachments named therein is being 
deposited in duplicate with the United States Postal 
Service "Express Mail Post Office to Addressee" service 
under 37 CFR 1.10 on the date indicated above and is 
addressed to the Commissioner of Patent and Trademarks, 
BOX PATENT EXT, Washington, D.C. 20231. 



Charles J. Metz 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 



Inventors 



Josephus BrugmanS/ William Pollack, 
Paul A. J. Janssen, and Daniel Tripodi 



U.S. 



Patent No . : 



4,584,305 



Issued : 



Ap r i 1 2 2, 



1986 



For : 



AIDING THE REGRESSION OF NEOPLASTIC DISEASE WITH 
2,3,5, 6-TETRAHYDRO-6-PHENYIiAMIDAZO [2 , 1-b] THIAZOLEX 



\ 



\ 



Hon. Commissioner of Patents and Trademarks 
Box Patent EXT 
Washington, D.C. 20231 



Dear Sir: 



APPLICATION FOR EXTENSION OF PATENT TERM ^^Ijp, 
UNDER 35 U.S.C. 156 




Applicant Janssen Pharmaceut ica N.V., a Belgian business 
corporation, represents that it is the assignee of the entire 
interest in and to Letters Patent of the United States No. 
4,584,305 granted to Josephus Brugmans, William Pollack, Paul 
A. J. Janssen, and Daniel Tripodi on April 22, 1986 by virtue 
of an assignment to Janssen Pharmaceut ica N.V. recorded in the 
United States Patent and Trademark Office on February 5, 1986, 
at reel 4513, frame 0277. 

Applicant hereby submits this Application for Extension of 
Patent Term under 35 U.S.C. 156 and provides the following 
information according to the relevant regulations set out at 37 
C.F.R. 1.710 et sea . The numbering of the following paragraphs 
corresponds to the numbering of the requirements for an 
application set forth in 37 C.F.R. 1.740. 



• 
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<1) 



The approved product is levamisole hydrochloride. 
Levamisole hydrochloride is approved as safe and effective for 
use as adjuvant treatment in combination with fluorouracil 
after surgical resection in patients with Dukes' stage C colon 
cancer. The complete identification of levamisole is the 
fol lowing : 

Chemical Name: 

S-(-)-2,3,5, 6-tet rahydro-e-phenyl- 
imidazo [2 , 1-b] thiazole hydrochloride 

also known as : 
the levo enantiomorph of 2 , 3 , 5 , 6"tetrahydro-6- 
phenylimidazo[2, 1-b] thiazole hydrochloride 

Generic Name: 

levamisole hydrochloride 

Manufacturer's Research Number: 
R 12,564 

Manufacturer's Registered Trade Name: 

Ergamisol 
Physical Structure: 



H 




Characteristics: 



• melting point 227-229*'C 



• molecular formula C^^Hj^2N2'^ * 
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(6) 

The complete identification of the patent for which this 
extension is being sought is as follows: 

Inventors: Josephus Brugmans, William Pollack, 

Paul A. J. Janssen, and Daniel Tripodi 
Patent Number: 4,584,305 
Date of Issue: April 22, 1986 
Date of Expiration: April 22, 2003 

(7) 

A copy of the patent for which an extension is being sought 
is appended hereto as Exhibit A. 

<8> 

The records of the undersigned do not indicate that any 
disclaimers or re-examination certificates were issued in the 
patent identified in paragraph (6). A letter requesting a 
Certificate of Correction was filed in the Patent and Trademark 
Office by Attorney Goeffrey G. Dellenbaugh on June 11, 1986, 
and a modified Certificate of Correction was issued on 
September 30, 1986, copies of both the letter and the modified 
Certificate of Correction are appended hereto as Exhibits B and 
C, respectively. On September 20, 1989, a receipt for 
Maintenance Fee Payment was mailed from the Patent and 
Trademark Office, a copy of which is appended hereto as Exhibit 
D. 
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(2) 

The approved product was subject to regulatory review under 
the Federal Food, Drug and Cosmetic Act, Section 505 (21 U.S.C, 
355) 

(3) 

The approved product received permission for commercial 
marketing or use under Section 505 of the Federal Food Drug and 
Cosmetic Act (21 U.S.C. 355) on the following date: 

June 18, 1990. 

(4) 

The approved product is a human drug product containing 
levamisole hydrochloride as the active ingredient. See 
paragraph (1) above for a more complete description of 
levamisole hydrochloride. Levamisole hydrochloride has not 
been previously approved for commercial marketing or use as a 
human drug product under Section 505 of the Federal Food, Drug, 
and Cosmetic Act (21 U.S.C. 355). Levamisole hydrochloride has 
previously been approved under Section 512 of the Federal Food, 
Drug, and Cosmetic Act (21 U.S.C. 360b) for commercial 
marketing or use as a veterinary product. 

(5) 

This application for extension of patent term under 35 
U.S.C. 156 is being submitted within the sixty (60) day period 
permitted for submission pursuant to 37 C.F.R. 1.720(f). The 
last day on which this application could be submitted is August 
17, 1990. 
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United States Patent Number 4,584,305 claims a method of 
aiding the regression and palliation of neoplastic diseases 
(cancer) which comprises the systemic administration to human 
and animal subjects of an effective anti-neoplast ic amount of a 
member selected from the group consisting of 2 , 3 , 5 , 6-tet rahydro 
6-phenylimidazo [2 , 1-b] thiazole and the therapeutically active 
acid addition salts thereof in a pharmaceutical carrier. 
Claims 1, 2, 10, and 11 of U.S. Patent 4,584,305 each read on a 
method of using the approved product for the treatment of 
Dukes' C colon cancer. The following is a demonstration of the 
manner in which each of such patent claims reads on a method of 
using the approved product: 

The approved product is the hydrochloride acid addition 
salt of the levo enantiomorph of 2 , 3 , 5 , 6-tet rahydro-6- 
phenylimidazo [2 , 1-b] thiazole. In each of the four claims, Nos. 
1, 2, 10, and 11, select the levo enantiomorph of 
2,3,5, 6-tet rahydro-6-phenylimidazo [2 , 1-b] thiazole and the 
hydrochloride acid addition salt of such levo enantiomorph. 
That the levo enantiomorph of 2 , 3 , 5 , 6-tetrahydro-6-phenyl- 
imidazo [2 , 1-b] thiazole is clearly within the scope of the 
patent's claims is clear from the disclosure of the patent, for 
example, see Col. 1, lines 22-28, and Col. 2, lines 55-56. 
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(10) 

The relevant dates and information pursuant to 35 U.S^C, 
156(g) to enable the Secretary of Health and Human Services to 
determine the applicable regulatory review periods are as 
follows : 

(a) The Investigational New Drug (IND) application [i.e., 
the application for exemption under subsection (i) of section 
505 of the Federal Food, Drug, and Cosmetic act (21 U.S.C. 
355(i)] under which the clinical studies were performed which 
were referenced in the New Drug Application (NDA) referred to 
in sub-paragraph (10) (b) below was filed on February 24, 1977, 
by the National Cancer Institute of the National Institutes of 
Health/ a federal agency within the Department of Health & 
Human Services (hereinafter "NCI"), the application was 
effective as of April 8, 1977, and it was assigned IND # 13,266. 

(b) The New Drug Application (NDA) [i,e,, the application 
for approval under subsection (b) of section 505 of the Federal 
Food, Drug, and Cosmetic act (21 U.S.C. 355(b)] for the use of 
levamisole hydrochloride as adjuvant treatment in combination 
with fluorouracil after surgical resection in patients with 
Dukes* stage C colon cancer was submitted on October 31, 1989, 
by Janssen Research Foundation, and was assigned NDA # 20-035. 

(c) The date on which NDA # 20-035 was approved was June 
18, 1990. 
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<11) 

(a) A brief description of the significant activities and 
dates applicable to such activities undertaken by or on behalf 
of the marketing applicant during the applicable regulatory 
review with respect to the approved product is set forth below 
in subparagraphs (11) (b) and (11) (c). In this regard, it 
should be noted that the Applicant herein is Janssen 
Pharmaceutica N.V., a corporation of Belgium and a wholly-owned 
subsidiary of Johnson & Johnson, a corporation of New Jersey, 
U.S.A. While U.S. Patent 4,584,305 has been and is now owned 
by Janssen Pharmaceutica N.V., the IND and NDA submissions and 
activities described herein were undertaken by NCI and by the 
Janssen Research Foundation, a Delaware corporation, which is a 
wholly owned subsidiary of Johnson & Johnson. (The Janssen 
Research Foundation will occasionally be referred to 
hereinafter as "JRF".) All IND and NDA activities undertaken 
as described below in subparagraphs (11) (b) and (11) (c) were 
carried out with the full and complete permission of Janssen 
Pharmaceutica N.V. and Johnson & Johnson. 

(b) Relevant Activities Under IND 13.266 
February 24, 1977 - IND submitted to FDA by NCI. 
April 8, 1977 - Effective date of IND 13,266. 

July 18, 1978 - Protocol for North Central Cancer Treatment 
Group ("NCCTG") submitted to FDA by NCI, 

The NCCTG Protocol was a study of 401 patients with 
resected stages B and C colorectal cancer, and was designed to 
evaluate the effectiveness of levamisole hydrochloride and the 
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combination of levamisole hydrochloride and fluorouracil in the 
' treatment of such patients. The study is reported by Laurie et 
al., in SURGICAL ADJUVANT THERAPY OF LARGE-BOWEL CARCINOMA: AN 
EVALUATION OF LEVAMISOLE AND THE COMBINATION OF LEVAMISOLE AND 
FLUOROURACIL, Journal of Clinical Oncology, Vol 7, No. 10 
(October), 1989: pages 1447-1456, a copy of which is appended 
hereto as Exhibit E. The study concluded that: 



"Levamisole plus 5-FU [fluorouracil] . . . reduced cancer 
recurrence in comparison with no adjuvant therapy." (Page 
1447. ) 

However, the authors also recommended further confirmation 
(page 1455) . 

November 7, 1984 - Intergroup 0035 Protocol submitted to 
the FDA by NCI . 

The Intergroup 0035 study was a study of 1296 patients with 
resected colon cancer. The study was designed to confirm the 
findings of the NCCTG study. This study is reported by Moertel 
et al. in LEVAMISOLE AND FLUOROURACIL FOR ADJUVANT THERAPY OF 
RESECTED COLON CARCINOMA, The New England Journal Of Medicine, 
Vol. 322, No. 6, February 4, 1990, pages 352-358. A copy of 
this article is appended hereto as Exhibit F. The authors 
conclude that : 

"We conclude that adjuvant therapy with levamisole and 
fluorouracil should be standard treatment for Stage C colon 
carcinoma." (Page 352.) 

Early September 1989 - Steering committee for the 
Intergroup 0035 study met and discussed the results of the 
study. It was concluded that the results were meaningful and 
that the conclusion of the NCCTG study had been confirmed. 
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September 29, 1989 - Pre-NDA meeting at FDA with Dr. 
Moertel (the lead author of the New England Journal of Medicine 
article cited above) and representatives from the Janssen 
Research Foundation and NCI in attendance. Dr. Moertel 
described the results of the Intergroup 0035 study. 



Mid-October, 1989 - Data tapes from the Intergroup 0035 
study were made available to JRF from NCI. The data from these 
tapes were used by JRF in preparing the clinical report that 
was included in the submission of NDA 20-035. 

(c) Relevant Activities Under NDA 20-035 



1. Date Submitted to FDA by 

Janssen Research Foundation October 31, 1989 

2. Date Received November 1, 1989 

3. Advisory Committee Meeting February 1, 1990 

4. Chemistry Comments February 13, 1990 

Questions on reference standard, 
synthesis of drug substance, specifications 
for drug substance and drug product, 
packaging material, and stability. 

Responses March 14, 1990 

5. Environmental Assessment Comments February 16, 1990 

Request for test data on environmental 
fate, health effects, and environmental 
effects . 

Response April 2, 1990 

6. Medical Comments on PI (Package Insert) March 12, 1990 

Additions to sections on precautions, 
pregnancy, adverse reactions, and 
treatment; add section on pediatric use. 

Response April 11, 1990 

7. Pharmacokinetics Comments March 26, 1990 

Request commitment for additional 
bioavailabi lity , pharmacokinetic , 
and drug interaction studies. 

Response April 11, 1990 
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8. Chemistry Comments 

Questions on synthesis and 
specifications for tetramisole 
hydrochloride*, moisture limits, 
and packaging. 

Partial Response 
Response 

9. Chemistry Comments 

Questions on impurities and sources 
of tetramisole hydrochloride, 
stability, packaging, and labeling. 

Response 

10. Medical Comments on PI 

Change in section on carcino- 
genicity, mutagenicity, and 
impairment of fertility. 

Response 

11. Safety Update 

Report from Chinese medical 
journal describing cases of 
"encephalopathy" . 

12. Medical Comments on PI 

Addition of encephalopathy-like 
syndrome to adverse reactions. 

Response 

13. Medical Comments on PI 

Changes to the following sections: 
mechanism of action, warnings, 
precautions, adverse reactions, 
and overdosage. 

Response 

14. Chemistry Comments 

Commitment made to attempt to 
obtain synthesis route of 
tetramisole hydrochloride 
from suppliers. 

Response 

15 NDA Approved 



March 29, 1990 



April 3, 1990 
April 11, 1990 

April 20, 1990 



May 10, 1990 
May 11, 1990 



May 14, 1990 
May 21, 19 9 0 



May 31, 1990 

June 1, 19 9 0 
June 15, 1990 



June 18, 1990 
June 18, 1990 



June 18, 1990 
June 18, 1990 



*Tetramisole is the racemic mixture of the levo and dextro 
enantiomorphs of 2,3 , 5 , 6-tet rahydro-6-phenylimidazo- 
[2 , 1-b] thiazole hydrochloride. As was pointed out in Paragraph 
(1) above, levamisole is the levo enantiomorph of 2,3,5,6- 
tetrahydro-6-phenylimidazo [2, 1-b] thiazole hydrochloride. 
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<12) 

Applicant is of the opinion that U.S. Patent 4/584,305 is 
eligible for extension under 35 U.S.C. 156. 

The length of extension claimed in the present application 
is one year, one month, and 27 days from April 22, 2003 to June 
18, 2004. The requested one year, one month, and 27 day 
extension is the maximum permitted by the limitations of 35 
U.S.C. 156(g)(4)(C). The requested extension does not exceed 
the fourteen year maximum from the date of approval, i.e. to 
June 18, 2004, imposed by the limitation of 35 U.S.C. 
156(c)(3). This extension is supported by the regulatory 
review period for the approved product, which exceeds the 
requested extension . 

(13) 

The Applicant acknowledges a duty to disclose to the 
Commissioner of Patents and Trademarks and the Secretary of 
Health and Human Services any information which is material to 
the determination of entitlement to the extension sought in the 
present application for extension. 

(14) 

Accompanying this application is a transmittal letter which 
requests that the required fee for the present application for 
extension to be charged to Deposit Account Number 10-750. 
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(15) 



The name, address, and telephone number of the person to 
whom inquiries and correspondence relating to the present 
application for patent term extension are to be directed is as 
follows : 



Address: Robert L, Minier 

Johnson & Johnson 
One Johnson & Johnson Plaza 
New Brunswick, New Jersey 08933-7003 



Telephone Calls: Charles J. Metz 

(201) 524-2814 

(16) 



A duplicate of this application is enclosed. The required 
certification is appended hereto as Exhibit G. 



(17) 



The Declaration required by 37 C,F,R, 1.740(b) is attached 
hereto as Exhibit H. 



Respectfully submitted. 





Charles J. Met 
Registration No. 20,359 
Attorney for Applicant 



Johnson & Johnson 

One Johnson & Johnson Plaza 

New Brunswick, New Jersey 08933-7003 

(201) 524-2814 

July 31, 1990 
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EXHIBIT A 



United States Patent (i9] 

Brugmans et al. 



[u] Patent Number: 
[45] Date of Patent: 



4,584,305 
Apr. 22, 1986 



[541 AIDING THE REGRESSION OF 
NEOPLASTIC DISEASE WITH 
2,3,5.6-TETRAHYDRO-d- 
PHENYLIMIDAZO[2,l-b]THIAZOLE 



[75] Inventors: Josephus Brugmans, 

Schilde-Antwerp, Belgium; William 
Pollack, Belle Mead, N J.; Paul A. J. 
Janssen, Vosselaar, Belgium; Daniel 
Tripodi, Westford, Mass. 



[73] Assignee: Janssen Pharmaceutica N.V., Beerse. 
Belgium 



[21] Appl. No.: 230,578 



Related U.S. Application Data 

[63] Continuation of Ser. No. 67,505. Aug. 17, 1979. aban- 
doned, which is a continuation of Ser. No. 944,520. 
Sep. 30, 1978, abandoned, which is a continuation of 
Ser. No. 799,893. May 23. 1977. abandoned, which is a 
continuation of Ser. No. 591,795, Jun. 30, 1975. aban- 
doned, which is a continuation-in-part of Ser. No. 
424.030, Dec. 12, 1973. abandoned, which is a con- 
tinuation-in-part of Ser. No. 281,367. Aug. 17. 1972. 
abandoned. 

[51] Int. a/ A61K 31/425 

[52] U.S.a 514/36S 

[58] Field of Search 424/270; 514/368 

[56] References Cited 

PUBLICATIONS 
Renoux et al.. Nature, vol. 240, pp. 217-218 12-13-72. 
Primary Examiner — Jerome D. Goldberg 
Attorney, Agent, or fVr/n— Geoffrey G. Dellenbaugh 
[57] ABSTRACT 

Process of aiding regression and palliation of neoplastic 
disease in animal and human hosts comprising systemic 
administration to phenylimidazo[2,l-b]thiazolc or a 
nontoxic acid addition salt thereof. Preferably the ac- 
tive ingredient is administered in a sufficient amount to 
provide dosages over the range from about 1 mg to 
about 5 mgAg of body weight of the host. 



[22] Filed: 



Feb. 2, 1981 



17 Qaims, No Drawings 
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AIDING THF RPrRF^inN OP Mirr^w A^in POw?'«'^ capsules and Ublets. Because of their case in 
AIDING THE »^GR^ION OF NEOPLASTIC adm.n.stration. Ublets and capsules represents the most 

2 3 5 (hTETRAHYBRoIph^F^JV iMinA7/^r, , advantageous oral dosage form, in which case solid 
2,3A6-TETRAHYDRO-«-PHENYLINaDAZO[2.|. pharmaceuticaJ carriere are obviously employed. For 
DjiniyuAiU!, J parenteral injecUon, the carrier will usually comprise 

30. 1978. now abandoned, which in tun! is ; conS 10 ^Sn or aTure o7X".'1h''^^^^^ "^^""T- ^''J^^* 
tion of Application Ser. No. 799.893. filed May 23. 1977 ^ku c ^ ^ '"j^' 
now abandoned, which in turn is a ^ontinuat.W a J ^ ' r^^^^^^^ ^ ^^^^^^^ 

plication Ser. No. 591.795. filed June 30.1975, now yEZl ll ^ ^'"'''^ suspending agents and the 
abandoned, which in turn is a continuation-in-part of I T^ employed. 

Application Ser. No. 424.030. filed Dec. 12. 1973. now 15 / especially advantageous to formulate the afore- 
abandoned, which in turn is a continuation-in-part of "^^"^7"^^ pharmaceuticaJ compositions in dosage unit 
Application Ser. No. 281.367. filed Aug. 17. 1972 now ^ of administration and uniformity of dos- 

abandoned. * ^S^- *->osage unit form, as used herein, refers to physi- 

cally discrete units suitable as unitary dosages, each unit 
DESCRIPTION OF THE INVENTION containing a predetermined quantity of active ingredi- 

This invention relates to a process of ameliorating ^"^ calculated to produce the desired therapeutic effect 
neoplastic disease in animal and human hosts. The es- 1? association with the required pharmaceutical carrier, 
sential active ingredient utilized in the process in an ^^^mples of such dosage unit forms are tablets, cap- 
effective amount is 2.3.5.6-tetrahydro-6-phenyl- P'"^' powder packets, wafers, teaspoonfuls. table- 

imida2o[2.1-b]thiazole (PIT). This compound is a well 25 ^P^"''"'^ and the like, and segregated multiples thereof, 
known anthelmintic, generically known as tetramisole amount of active ingredient per dosage unit may 

in its racemic form and as levamisole in the form of the ^^^^^ ^^^^ ^ '"S 500 mg. and, prefera- 

levo enantiomorph. From about 1 mg to about 5 mgAg ^^^^ ^^^"^ '"S about 250 mg. 

body weight of the host, calculated as the base form, is dosage of the principal active ingredient (PIT) 

the preferred range for the essential ingredient. 30 treatment of the particular neoplastic disease 

PIT, in base form, may be readily converted to the "^^^ depend on the species and size of the subject being 
corresponding therapeutically acceptable acid addition treated; the particular condition and its severity; the 
salt form by reaction with an appropriate inorganic Particular form of the active ingredient (e.g., soluble salt 
acid, such as. for example, hydrochloric, hydrobromic, 'ess soluble base) and the route of administration. In 

hydriodic. sulfuric, phosphoric and the like acids, or 35 dose to be used is one nontoxic to the 

with an appropriate organic acid, such as. for example, recipient. In general, a dose of from about 1.0 mgAg 
acetic, propionic, glycolic. lactic, oxalic, malonic, tar- weight up to the nontoxic anthelmintic dose for 

taric, citric, sulfamic, ascorbic and the like acids. In the particular host can be generally utilized for the 
turn, the salts of formula (I) may be converted to the treatment of neoplastic disease well. For example, the 
corresponding base form by conventional treatment 40 recommended nontoxic anthelmintic oral dose for tet- 
with suitable alkali. Of the acid addition salts, the hy- ramisole is about 5 mgAg in man, about 15 mgAg in 
drochloride is preferred. sheep, about 10 mgAg in cattle, and about 40 mgAg in 

Neoplastic disease, as used herein, is meant to include chickens; and for levamisole about 2.5 mgAg in man, 
all types of cancerour growths or oncogenic processes, about 8 mgAg in sheep, and about 8 mgAg in cattle! 
metastatic tissues or malignantly transformed cells, tis- 45 Expressed as amounts suited for single unit doses, from 
sues, or organs, irrespective of histopathologic type or about 5 to about 500 mg is operable and expedient for 
stage of invasiveness. For example, the subject com- most subjects. 

pounds may be used in accordance with this invention In humans, a dose of from about 1.0 mgAg to about 
against such neoplastic disorders as "Lewis Lung 3LL" 5 mgAg, or a daily total dose or from about 50 to about 
tumor and pulmonary metastases, methylcholanthrene 50 500 mg given singly or in divided doses embraces the 
indeed sarcoma. Maloney leukemia, sarcoma 180 and efTective range for the treatment of most neoplastic 
the like in laboratory animals, for example, mice, and diseases. 

against such neoplastic disorders as shown in New- Regression and palliation of neoplastic disease are 
England J. Med Vol. 289, P. 354 (1973). aided by the internal administration of PIT, preferably 

The process of this invention comprises systemically 55 as the hydrochloride salt of the levo enantiomorph and 
administering to subjects hosting neoplastic disease an pharmaceutical compositions containing same 
efTective ameliorating amount of PIT or a therapeuti- As a dosage regimen, the amount of principal active 
cally active acid addition salt thereof preferably ad- ingredient administered is a sufficient amount to aid 
mixed with a pharmaceutically acceptable carrier. Such regression and palliation of the neoplastic disease in the 
carrier may take a wide variety of forms depending on 60 absence of excessive deleterious side effects of a cvto- 
the form of preparation desired for administration, i.e., toxic nature to the host harboring the disease Specific 
oral or parenteral. In preparing the compositions in oral modes of administration are 150 mgAg of levamisole or 
dosage form, any of the usual pharmaceutical media 250-300 mgAg of tetramisole daily^o humans for about 
may be employed such as. for example, water, glycols, 3 to 5 days repeated every 2-3 weeks. In certain in 
oils, alcohols, and the like m the case of oral liquid 65 stance, continuous daily administration of ?r2a 



r.r^n9,o.:^„, , u ,■ ■ — — «-v..iiiiuuus uaiiy auminisiraiion oi 100-200 

preparations such as suspensions, elixirs and solutions or mgAg of levamisole or 200-300 mgAg of tetramisole 

K>l.d earners such as starches, sugars, kaolin, lubricants. may be maintained over a long periJd of time S eZ! 

binders, disintegrating agents and the like in the case of pie 3-6 months. K o. iime, lor exam 
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EXAMPLE I 

Injectable solution: A sterile aqueous solution suitable 
for intramuscular or intravenous use. and containing 
250 mg or tetramisole hydrochloride as the active ingre- 
dient (A.I.) in each ml, is prepared from the following 
formulation: 



Tetramisole HCI 250 gms 

Water for Injcclion. U.S.P.. q.s. ad 1.000 ml 



•continued 


Grams 




Propyl parabcn 


1.5 


5 


Antiroam A.F. Emulsion 


0.15 




Propylene glycol 


52.0 




FD & C Yellow 05 


0.1 




Sodium cyclamate 


50.0 




Sodium saccharin 


5.0 




Orange flavor 


7.5 


10 


Filtered purified \h-aier. q.s., ad 


3 liters 



Dissolve the parabens in the propylene glycol and 
EXAMPLE II solution to a solution of the sodium cyclamate, 

sodium saccharin and sucrose in half the water. Suspend 
Capsules: 10,000 Hard gelatin capsules, each contain- the bentonite in hot (about 85' C.) water and stir for 60 
ing as the active ingredient 150 mg of levamisole hydro- minutes. Add the bentonite solution to the former solu- 
chloride, are prepared from the following formulation: tion. 

Dissolve the sulfosuccinate in some water and sus- 
20 P^"^ resulting solution. Add the Anti- 

foam A.R Emulsion which had been diluted to a lotion 
consistency with a minimum amount of water and mix 
well. 



Grams 


Levamisole HCI 


1,500 


Lactose 


500 


Starch 


150 


Tak 


150 


Calcium Stcaratc 


10 



Add the letter suspension of A.I. to the former mix- 
25 ture and mix well. Add the FD&C Yellow #5 dissolved 
in a small amount of water. Add the orange flavor, q.s. 
to volume with water, and stir to a homogeneous mix- 

A uniform mixture of the active and supplementary '^^^T "'"'''"'^ "'^'"''''^ ^""^ ™ 

ingredients is prepared and filled into two-piece hard 3q ^ ^ contamers. 
gelatin capsules. The capsules provide satisfactory re- EXAMPLE V 

gression and palliation of neoplastic disease in adults Two-month-old female C57Bl/Rho mice were inoc- 
w.th a regimen of 1 capsule given daily for 3 days, sa.d ^ subcu.aneously in the flank with ".2 mf. o?a 
regtmen bemg repeated every three weeks. .^^or cell suspension that contained 2.5x 1(J l^ve cells 

EXAMPLE III (trypan blue exclusion test) per ml. Three weeks later all 

T»KU... <ir)iv\r . ki . u . • ■ liiWed, the primary subcutaneous tumor ex- 

Tab ets: 5.000 Compressed tablets, each contam.ng as cised and weighed, and the lungs examined for metasta- 
the active mgredient 150 mg of levamisole hydrochlo- ses that appeared as white nodules against the black 
ndc. are prepared from the following formulation: substance of normal lung tissue following injection of 

*0 dilute India ink through the trachea before fixation of 
the whole lung. 

In our experiment, all mice were inoculated on the 
same day with 5x10^ live tumor cells suspended in 
buffered saline, pH 7.2 (Table 1). After 24 hr one group 
of mice taken at random was treated by a single subcuta- 
neous injection of 0.1 ml. of levamisole dissolved in 
The finely powdered ingredients are mixed well and Py^gen-free saline (0.5 mg kg" '. In a second ran- 

granulated with 10% starch paste. The granulation is i^fnt^Ho"" ''^^^T? h ? i*^^'""*?^'^' '"f''8 ' 
dried and compressed into tablets. The orll administra- 50 X„ ° l' » , 1".'"?°"^ '"^ 

tion of one tablet a day for 3 days, repeated every 3 ' !^Tn pa pable tumor nodules had already devel- 
weeks, provides satisfacLry regre^ion Td palliation of rn^in^H'"'"- 1"^'^°'^ '''T',": u 1^^ 

neoplastic disease in adult human. The tablets may be (0^/10^^ ^T ZfriZtV f '1' '° '^"L 
sugar coated to mask the tast of the active ingredient. J^iJ^V ^ '^"'^ """"'"^ 

EXAMPLE IV Findings at autopsies on day 21 after tumo inocula- 

fA »^«. r 1 /< I \ fiicuicm ^ (F_o.oi) mhibited both the pnmary tumor growth and 

(A.I.) per teaspoonful (5 mis): .^^ number of pulmonary metastas^ in the 9 other mice 

group. Levamisole treatment also cured 4 out of 

Grams "^'^^ treatment was started after subcutaneous 

— — tumor had developed. In the same group of mice, one 

Sucrose 300 0 additional animal did not demonstrate any lung metasta- 

Diociyi sodium suifosuccina 0.5 Priniary tumor and pulmonary metastases were 

Bentonite 22.5 significantly (P=a01) reduced in the remaining mice of 

Methyl paraben 7.5 that grOUp. 



Grams 


Levamisole HCI 


750 


Starch 


75 


Dibasic calcium phosphate hydrous 


325 


Calcium stearale 


3.5 
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TABLE 1 



LcvamiNolc Aciivily on the Primary 3 LL Tumour and Pulmonary Meustaso 











Primary tumour 






Lung metastases 










Geometric mean 


Confidence 


Neg. 


Geometric mean 


Conndeocc 


Group 




No. of 


Negative 


weight (g) in 


interval 


ative 


No. in positive 


interval 


No. 


Treatment 


mice 


intake 


positive mice 


(0.93) 


mice 




mice 


(a95) 


I 


None 


10 


0 


3.70 


(3.39-4.01) 


0 


20.2 




(18,2-22.4) 


2 


0.5 mg kg * ' levamiiole. 


12 


3 


2.27 


(I.43-3.I1) V 


3 


3.2 




(0.7-5.7) 




day 1 








I NS 






^ NS 


3 


0.5 mg kg " ' levamisole. 


10 


4 


1.40 


(0.93-1.87) j 


5 


3.0 


(1.5-4.5) 




days 7. 9, II, 13. 15. 17 

















The foregoing example demonstrates the activity of 
levamisole, a simple chemical compound devoid of 
toxicity (mouse LD5o= 121 mgAgX against the growth 15 
of primary subcutaneous 3 LL tumor and against the 
development of pulmonary metastases. 

What is claimed is: 

1. A process of aiding regression and palliation of 
neoplastic disease which comprises the systemic admin- 20 
istration to human and animal subjects hosting the neo- 
plastic disease of an effective anti-neoplastic amount of 

a member selected from the group consisting of 2,3,5»6- 
tetrahydo-6-phenyIimidazo[2,l-b]thia2ole and the ther- 
apeutically active acid addition salts thereof in a phar- 25 
maceutical carrier. 

2. A process of aiding regression and palliation of 
neoplastic disease which comprises the systemic admin- 
istration to a human hosting the neoplastic disease of 
from about 1 to about 5 mg/kg body weight of the host 30 
of a member selected from the group consisting of 
2,3,5,6-tetrahydro-6-phenylimidazo[2,l-b]thiazole and 
the therapeutically active acid addition salts thereof. 

3. A process of aiding regression and palliation of 
pulmonary metastatic tumor which comprises the sys- 35 
temic adminstration to a host of said tumor of an effec- 
tive tumor-inhibiting amount of a member selected from 
the group consisting of 2,3,5,6-tetrahydro-6- 
phenylimidazo[2J-b]thiazole and the therapeutically 
active acid addition salts thereof in a pharmaceutical 40 
carrier. 

4. A process of aiding regression palliation of breast 
cancer which comprises the systemic administration to 
human or animal subjects hosting breast cancer of an 
effective antineoplastic amount of a member selected 45 
from the group consisting of 2.3,5»6-tetrahydro-6- 
phenylimidazo[2,l-b]thiazole and the therapeutically 
active acid addition salts thereof in a pharmaceutical 
carrier. 

5. A process of aiding regression and palliation of 50 
breast cancer which comprises the systemic administra- 
tion to a human hosting breast cancer of from about 1 to 
about 5 mgAg body weight of the host of a member 
selected from the group consisting of 2,3,5,6-tetrahy- 
dro-6-phenylimidazo-[2,l-b]thiazole and the therapeuti- 55 
cally active acid addition salts thereof. 

6. A process of aiding regression and palliation of 
lung cancer which comprises the systemic administra- 
tion to human or animal subjects hosting lung cancer of 
an effective antineoplastic amount of a member selected 60 
from the group consisting of 2»3,5.6-tetrahydro-6- 
phenylimidazo[2,l-b]thiazole and the therapeutically 
active acid addition salts thereof in a pharmaceutical 
carrier. 

7. A process of aiding regression and palliation of 65 
lung cancer which comprises the systemic administra- 
tion to a human hosting lung cancer of from about 1 to 
about 5 mg/kg body weight of the host of a member 



selected from the group consisting of 2,3,5,6-tetrahy- 
dro-6-phenylimidazo[2,I-b]thiazo]e and the therapeuti- 
cally active acid addition salts thereof. 

8. A process of aiding regression and palliation of 
malignant melanoma which comprises the systemic 
administration to human or animal subjects hosting 
malignant melanoma of an effective antineoplastic 
amount of a member from the group consisting of 
2,3,5,6-tetrahydro-6-phenylimida2o[ 1 ,2-b]thiazole and 
the therapeutically active acid addition salts thereof in a 
pharmaceutical carrier. 

9. A process of aiding regression and palliation of 
malignant melanoma which comprises the systemic 
administration to a human hosting malignant melanoma 
of from about 1 to about 5 mgAg body weight of the 
host member selected from the group consisting of 
2,3,5i6-tetrahydro-6-phenylimidazo[2,l-b]thiazolc and 
the therapeutically active acid addition salts thereof. 

10. A process of aiding regression and palliation of 
colorectal cancer which comprises the systemic admin- 
istration to human or animal subject hosting colorectal 
cancer of an effective antineoplastic amount of a mem- 
ber selected from the group consisting of 2,3,5,6-tet- 
rahydro-6-phenylimidazo-[2.1-b]thiazole and the thera- 
peutically active acid addition salts thereof in a pharma- 
ceutical carrier. 

11. A process of aiding regression and palliation of 
colorectal cancer which comprises the systemic admin- 
istration to a human hosting colorectal cancer of from 
about 1 to about 5 mg/kg body weight of the host of a 
member selected from the group consisting of 2,3,5.6- 
tetrahydro-6-phenylimidazo-(2,l-b]thia2ole and the 
therapeutically active acid addition salts thereof. 

12. A prcx:ess of aiding regression and palliation of 
multiple myeloma which comprises the systemic admin- 
istration to human or animal subjects hosting multiple 
myeloma of an effective antineoplastic amount of a 
memeber selected from the group consisting of 2,3.5,6- 
tetrahydro-6-phenylimidazo-[2,l-b]thia2ole and the 
therapeutically active acid addition salts thereof in a 
pharmaceutical carrier. 

13. A process of aiding regression and palliation of 
multiple myeloma which comprises the systemic admin- 
istration to a human hosting multiple myeloma of from 
about 1 to about 5 mgAg body weight of the host of a 
member selected from the group consisting of 2.3,5.6- 
tetrahydro-6-phenylimidazo-(2, 1 -bjthiazole and the 
therapeutcially active acid addition salts thereof. 

14. A process of aiding regression and palliation of 
head and neck cancer which comprises the systemic 
administration to human or animal subjects hosting 
head and neck cancer of an effective antineoplastic 
amount of a member selected from the group consisting 
of 2,3.5.6-tetrahydro-6-phenylimidazo-[2.1-b]thiazole 
and the therapeutically active acid addition salts thereof 
in a pharmaceutical carrier. 



4,584,305 



15. A process of aiding regression and palliation of 
head and neck cancer which comprises the systemic 
administration to a human hosting head and neck cancer 
of from about 1 to about 5 mgAg body weight of the 
host of a member selected from the group consisting of 5 
2,3,5,6-tetrahydro-6-phenyIimidazo-[2J-b]thia2oIe and 
the therapeutically active acid addition salts thereof. 

16. A process of aiding regression and palliation of 
gastric cancer which comprises the systemic adminis- 
tration to human and animal subjects hosting gastric 10 
cancer of an effective antineoplastic amount of a mem- 
ber selected from the group consisting of 2,3,5.6-tet- 



8 



rahydro-6-phenylimida20-[2,l-bJihiazole and the thera- 
peutically active acid addition salts thereof in a pharma- 
ceutical carrier. 

17. A process of aiding regression and palliation of 
gastric cancer which comprises the systemic adminis 
tration to a human hosting gastric cancer of from abou 
1 to about 5 mgAg body weight of the host of a mem 
ber selected from the group consisting of 2,3,5.6-tet 
rahydro-6-phenylimida2o-[2.1.b]thia2ole and the thera 
peutically active acid addition salts thereof. 
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EXHIBIT B 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. 

DATED 

INVENTOR(S) 



4,584,305 
April 22, 1985 

Brugmans et al. 



It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Claim 4, line 43 delete "regression palliation" and insert 
— regerssion and palliation — . 

Claim 8, line 21 delete "tl,2-b] and insert —[2, 1-b] — . 
Claim 12, line 50 delete "memeber" and insert — member — , 



MAiuNG ADDRESS OF SENDER: ^^o^f^^y G. Dellenbaugh 
Johnson & Johnson 

One Johnson & Johnson Plaza 

New Brunswick, NJ 08933-7003 



PATENT NO. 4 , 584 , 305 



No. of add'l. copies 
@ 30< per page 



FORM PTO 1050 fRFV -i.R^i 



• 





Office of 

GENERAL COUNSEL 



ONE JOHNSON & JOHNSON PLA2A 



NEW BRUNSWfCK, N. J. 06933 7003 



June 10, 1986 



The Hon. Commissioner of 

Patents & Trademarks 
Washington, D.C. 20231 




Dear Sir: 



Re: U.S. Patent No. 4,584,305 
Serial No. 230,578 
Our File: JAB 339 



Dear Sir: 

It is respectfully requested that a Certificate of Correction 
be issued to correct the error (s) as set forth in the attached 
form and in compliance with amended Rule 322. 



GGD/sd 
Attachment 

One Johnson & Johnson Plaza 
New Brunswick, NJ 08933-7003 
(201) 524-5599 



Very truly yours. 



Geoffrey G. Delleribaughn 
Attorney for Assignee 
Reg. No. 26,864 




. EXIilBIT C 



liable Copy 



PATENT NO. 



I PATENT DATE 



z/^/y^ 3ioS 




U.S. DEPA^ENT OF COMMERCE 
Patfiit and Tradamark Offfica 



Ad 



NOTIFICATION OF APPROVAL IN-PART OF CERTIFICATE OF CORRECTION 




'^''^25 W8S 



IS indicated below. The 



1. 



2. 



3. 



□ 

□ 
□ 

□ 



Column 



line 



, is printed in accordance with the record. 



,3, □ The Change referred t6 was initialed and dated by applicant before execution of the application papers. 

,i„e the error resulted from applicant's failure to comply with Rule 121(a). 



!n thItZ precise point of e^tVTof the amendment was omitted.. 



.h» allPBed error is due to applicant's failure to comply with 

in column . . -r-ZT «f hrackets^ns^^^^^ of parentheses, to cancel subject matier,and 

Rule 121(b), wherein provision is made lor use of backel£, insteao o p 



KUie ^ZlKOf, wiicicii. K'vw- . . . «,»|«r 

for the use of jntPrlineations to indicate new sub,ect matter. 



5. 



Omiss.on the ^iority data from .he patent resulted from applicant's failure to fully comply with 3S 
in that: 

(a) □ The priority data was omitted from the oath, or declaration. 

(b) □ The claim for priority was not included in the application papers. 

n The certified copy of the foreign application was not filed. 

J -.h DTr.-« i-»h -submitted by applicant at time of payment 

The assignment data is printed in the patent in accordance w.th PTO«»-l3t..subm.t,ed PP 

of the base issue fee, as follows: 



to provide what appeared to be the proper words. 
n THE REQUEST HAS BEEN CHANGED AS SHOWN BEUOW TO COMPLY WITH THE RECORD. 

of l=ig(S). . .V - 



Form PTOL-404 (r«v. 10/80) 



(over) 



- ^ " Be^l^ailable Copy * 

...^PiTiM"^w?-.^is' . ' ' _ ^ir ^ ^ 

>;>£* if -r-f _ ^ line ' , occufredjn^ col",qin_ "r '^-'-^^J ■ 



I I The^error complairied df in'^^blumn^J ^ " ' — ^-ji^ ^.^^ ^ 

where the chan'ges^will be macJ6^^ *^ i " -m. 

Q The assignm^nf wiff be st^C in. accordance with the Assignment DiCision-Wcords wlJic-h-read as-^^ 
.0 The change requested in f ^ _ has been modified*y .^^^ ' 



• □ THE cbBB.CT.O..S, SE ..CUUOEO W^^^ "^'f^^S ".^l 



□ The . purported-lo be in column . Un^ ^Z— - cannot be-, 
found in the orinted patent* , r. ' : ^i-i - ■ . .. . . ^ . . - - 



found in the printed patent* 

□ , „ line , is an editing change made in accprdance with the 

The alleged error in column : ^ ""e /. ' • - • t_ ^ 

style of the Invention Patent Manual. J " 

□ , line __ /the alleged error is in fact a change m^de by the exkminer and ^considered to 

be in accordance with the permissible amendments enumerated in M.P.E.P. 1302.04. _ 
4. □ . in the title, it is the practice to exclude words such as 'MmprovelnentsJn^^ r'NeW-f^t^^^^ printed patent. 

IZl , line ^ \ with the- coVes^hding location in the a^^^^ 

5 rn Comparison of the patent in column , . _ 

I i file reveals that there is no xliscrepancy, ' ^ - " ' c v - ^ 

e ri The records o( the Assignment Division indicate that the patent has been printed in accordance with the assignment 
* records at the time of issuance. ' 

□ The numbering of the claims in the printed patent is in accordance wUh the renumbering o. dependent Cairns by the 
examiner as described in M.P.E.P. 608.01(n). 

□ line ' "fis a change made in an Examiner's Amendment at time of 
^owan^:.' si:::^:;:'::^ i s involved and sin ^e appH^iled no objection prior to payment of. the base .ssue fee, 

the requested change will not be included in the Certificate. - 

□ line cannot be corrected since the Group Director 

The error complained of m column ' 
reports the following: 



7. 



□ 



OTHER 



7 ^ 




^Certificates of Correction Branch 



TUis decision is rendered pursuant ,o .uthori^ delegated by Ae Solicitor under authority delegated to him by 

the Commissioner of Patents and Trademarks. 



FormPTOL-404 (rev. 10/80) 



r 




UNITED St/' Hb^OEPART'VlENT OF COMMERCE 
Patent and TK^iemark Off ico 

Addr«i: COMMISSIONER OF PATENTS AND TRADEMARKS 
Wuhington. D. C. 20231 



'-32. 



RECEIVED 

ST^Sn , SEP 25 1989 ^^Jl.-J-'^ 

ONE J?.ll«!?.!J,5."^Hr^SS.-,/'-* n«3 PAT. DKT. SECTION 



NEW eRIJHSUICKi 



MAiMTFMANCE FEE STATEMENT 



appear in column 10, "status" below. 

„ a maintenance fee payment is defective the ^ '".^^'arnte'^a^l F^l~ mELvloR: 

An explanation t^f c«^« fxpmATlON oTTHi PARENT. NOTE 37 CFR 

RECTION IS REQUIF^EO IN ORDEB TO AVO^D EXPm^^ ACCEPTABLE CORRECTION. 

ifpUfNT^R^CORKo^N^I^ C.RACE PERIOD, ASURCHARGH 

IS IlSO REQUIRED. NOTE 37 CFR 1.20(k) and (I). 

RECEIPT OF ACCEPTABLE CORRECTION. 

rr- rrr ^"W' ^-F;lA. F-aT£N1 FILE t^'AV ^riL 



„ tKe "Statu." column for a patent "-^^^ 

'It^d ir niVe" rnrplanr:ofrresrjic::tL'i:^^^^^^ col.mn and as set o.t below 

by the relaTed itTm number appears on the reverse of the maintenance fee statement. 



Date. 



DIRECT THE RESPONSE TOGETHER WITH ANY QUESTIONS ABOUT THIS N^^ TO-^ 



0 



MAINTENANCE FEE STATEMENT 
STATUS CODES AND DEFINITtONS 



CODE / ; . ' DEFttSllTION 

IN REGARD TO THE MAINTENANCE FEE PAYMENT(S) 

F160 The maintenance fee has already been paid. - A refund of the payment has boon sclieduled to be sent to 
the fee address of record. 

F161 The maintenance foe payment witt not De accepted because it has been tendered too early. Sec 37 CFR 
1 .362. A refund of the payment has been scheduled. 

F162 The maintenance fee payment does not properly identify the patent for which payment is to be made in 
• accordance with 37 CFR 1.366(c). Either the U. S. application serial number or the patent number nas 
been omitted. Both numbers are necessary to ensure proper crediting of the maintenance fee to the 
desired patent. 

F163 The maintenance fee payment based upon certificate of mailing procedures is untimely, since it is not in 
compliance with the requirements of 37 CFR 1 .8. 

F164 The maintenance fee payment based upon "Express Mail" procedures is untimely since it is not in com- 
pliance with the requirements of 37 CFR 1.10. 

F165 The maintenance fee and surcharge payment are not accepted because they have been submitted with the • 
payment of fees for other purposes. See 37 CFR 1.366(e). A refund of the payment has been scheduled. 

F166 The maintenance fee payment is not accepted because it is not immediately negotiable in the United 
States for the full payment of the required fee. Payment should be made in U. S. specie. Treasury notes, 
national bank notes, post office money orders or by certified check. See 37 CFR 1.23. The payment is 
returned herewith. 

F167 The check or deposit account authorization is not accepted because it is unsigned. It is returned here- 
with. 

F168 The payment received or the balance in the deposit account authorized for payment is insufficient to 
cover payment of the maintenance fee and surcharge, if any. Any payments accepted have been applied 
in accordance with the provisions of 37 CF R 1 .366(e). 

F169 The payment is in excess of the amount required. A refund has been scheduled. 



IN REGARD TO THE STATEMENT OF SMALL ENTITY STATUS 

E180 A signature to the small entity statement is omitted. 

El 81 A small entity statement from each joint inventor has not been received. 

El 82 A smalt entity statement from the assignee or licensee has not been received. 

E183 The requirements for filing as an independent inventor have not been met. See 37 CFR 1.9(c). 

E 184 The requirements for filing as a small business concern have not been met. Sec 37 CFR 1.9(dK 

El 85 The requirements for filing as a nonprofit organization have not been met. See 37 CFR 1.9(e). 

El 86 The small entity statement was not verified by an oath or a flecliir ntion. 
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U.S. DEPARTMENT OF COMMERCE 
Patent and Trademark Office 



MAINTENANCE FEE TRANSMITTAL FORM 



of Patents and Trademarks ^^M^^^ 
1^. D C 20231 K^t^*^ 



Enclosed herewith is the paynient of the maintenance fee(s) for the listed patent(s). 

1 Z A check for the amount of $ for the full payment of the maintenance fee(s) and any necessary surcharge on the 

following patents ts enclosed. 

2 ?i^The Commissioner is hereby authorised to charge S 2AS ■ QOto cover the payment of the fee(s) indicated belo\^ to Deposit 

A^ccount No 10-75 0 

3. _^he Commissioner is hereby authorized to charge any deficiency in the payment of the required fee(s) or credit any overpayment to 
Deposit Account No. _ 10-75 0 

'Information r«quir»d by 37 CFR 1 .366(c}(columm 1 ft 5). informmtion rmqutfd undf 37 CPR 1.3S6(d} (oolumnt 2-4 ft 6-9) 



Item 


Patent 
Number* 
1 


Fee 
Code 
2 


Maintenance 
Fee Amount 
3 


Surcharge 
Amount 
4 


U.S. Serial 
Number* 
5 [06/SSS/S55] 


Patent Date 


Application 
Filing Date 
7 mm/dd/yY 


Payment 
Year 
8 


Small 
Entity? 
9 


1 


4 ,5 84 .305 


170 


$245 .00 




06/230,5 78 


4/22/86 


2/2/81 


4 




2 




















3 
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5 
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Sub-totals — Columns 3 & 4 
TotBl Payment 


$245 .00 


-0- 


Use additional sheets for listing additional patents. 


$245 .00 



P 30391 09/19/89 4584305 


10-0750 030 170 


245.00CH 










(for Office Accounting Use Only) 



AesDecifuity submitted 



(Pavo' s name) 




I hereby certify that this correspondence ts being deposited with the United States Postal 
Service as first class mail in an envelope addressed to "Commissioner of Patents and Trade- 
marks. Box M Fee. Washington, D.C. 20231" on — 



(Payor njmDer. if ass gnedi 



Name of person signing 
Signature 



(Pay Of & Telephone Number) 



Note Alt correspondence wift be forwtrdecJ to tt^ "Fee Address "or the 'Correspondence Address "if no' Fee 
Address " hes been provided 3? CFR 1 363 



37CFR 1.20 



Mainttnanct faat 



Fm Codes 



(e| For maintatning an original or reissue patent, except 
a design or plant (See P L. 98-622) patent, based on 
an application filed on or after December 12,1980 
and before-August 27. 1982. in force beyond 4 years, 
the fee ts due by three years and six months after the 
original grant $225.00 170 

(f) . For maintatrting an original or reissue patent, except 
a design or plant (See P.L. 98-622) patent, based on 
an application filed on or after December 12J980. 
and before August 27. 1982. in force beyond 8 years, 
the fee is due by seven years and six months after the 

original grent $445 .00 1 7 1 

(g) For maintaining an original or reissue patent, except 
a design or plant (See P.L 98-622) patent, based on 
an application filed on or after December 12, 1980, 
and before August 27, 1982. in force beyond 12 
years, the fee is due by eleven years and six months 

after the original grant $670.00 1 72 

(h) For maintaining an original or reissue patent, except 
a design or plant patent, based on an application filed 
on or after August 27. 1982 in force beyond 4 years, 
the fee is due by three years and six months after the 
original grant. 

By a small entity (I 1 .9(f)) $225.00 273 

By other than a small entity $450.00 1 73 

(i) For maintaining an original or reissue patent, except a 
design or plant patent, based on an application filed 
on or after August 27, 1982 tn force beyond 8 years: 
the fee is due by seven years and six months after the 
original grant. 

By a small entity ($ 1 .9(f)) $445.00 274 

By other than a small entity $890 00 174 




ffp Codes 



(j) For maintainir>g an original or reissue patent, except 
e design or plant patent, based on an application filed 
on or after August 27. 1962 in force beyond 12 years, 
the fee. is due by eleven years and six months after 
the original grant. 

By a small entity (§ 1 .9(f)| ....$670.00 

By other than a small entity $1340.00 



275 
175 



Surcharges 



Fee Codes 



(k) Surcharge for paying a maintenance fee during 
the 6-month grace period following the expiration of 
three years and six months, seven years and six 
months, and eleven years and six months after the 
date of the original grant of a patent based on an 
application filed on or after December 12. 1980 and 
before August 27. 1982 $110.00 176 

(f) Surcharge for paying a maintenance fee during 
the 6-n>onth grace period following expiration of three 
years and six months, seven years and six months, 
and eleven years and six months after the date of the 
original grant of a patent based on an application filed 
on or after August 27. 1982. 

By«smallentity (I 1,9(f)) $55 (X) 277 

By other than a small entity $ 1 10.00 177 

(m) Surcharge for accepting a maintenance fee after 
expration of a patent for non-timely payment of a 
maintenance fee (See P L 98-622) where the delay 
in payment is shown to the satisfaction of the Com- 
missioner to have been unavoidable $500.00 1 78 



EXPLANATION OF INFORMATION REQUESTED 



1. Patent Number — The Patent Number of the patent on which a maintenance fee is being paid Required by 37 CFR 1.366 For a reissue 

patent, the original patent number, patent date and filing date should also be included between parentheses in the 
same box as the reissue patent data giving the reissue patent number, reissue patent date, and reissue application 
filing date respectively. 

2. Fee Code — Patent and Trademark Office Fee Code listed above Used by Office to credit fees to appropriate fee category. 

3. Maintenance Fee Amount — Amount listed in 37 CFR 1 .20 for maintenance fee being paid. 

4. Surcharge Amount — If the maintenance fee is paid after the due date, a surcharge is required in the amount indicated in 37 CFR 1.20 (k) - 

(m) 

5. U.S. Serial Number — The United States Serial Number of the United States application for patent on which a maintenance fee is being 

paid Required under 37 CFR 1.366(c). The two digit series code should be included as part of the serial number. 
All applications filed after 1979 have Series Code 06/. 

6. Patent date— The issue date of the patent on which a maintenance fee is being paid 

7. Application Filing Date — The United States filing date as defined in 37 CFR 1 .362(c). 

8. Payment Year — An indication should be made as to whether the maintenance fee being paid is that required to be paid by 4. 8, or 12 

years after the patent date to prevent expiration of the patent. 

9. Smalt Entity — Maintenance fees paid on patents based on applications filed on or after August 27. 1982 should also indicate by a "Yes" 

or "No" whether small entity status is being claimed. 
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^ and the rectum u one of the m«it common 
malignant diseases encountered in WesterndS" 
hza..on and one of the met freq««,i c^^^, 
«ncer death. Although the gr«t majoJ^of 
these patients are discovered at a suge olSai 
where ,ur„cal resection with curative iatenul 
Po«ib e. national end.re«iJt statisUa stiU show 
hat a^a« half of the patienu afflict wlj 
arge-bowel cancer will die of it Eariy diapMsi, 
and prevention are laudaUe future goals, bwfor 

ahead the most realistic hope would «^ He X 
auempu ,0 enhance the eirectiveoe«?,SiS^^^ 

red studies of coloii cancer surgical adjuvant 

either been dearly negative or. at beet, hi^v 
^uivocal in resulu. Nouble pa;, chS^X 
failure, have included thiotepa.' fluorouraiS^?" 
FU) by a variety of doses and schedules ' and 

r«u u of a selected group of S-FU studies 
mvoMng . .oul of 3.182 patienu were Jum^ 
a tiul A -neu-analysis. any ther- 

T'' " •"•^ii'"'' This 
ml^i^ "w*: 'heir meu" 

analysis provides only moderate evidence that 
adjuvant chemotherapy may provide an^erall 



S'if*t"*!?JJi" such 
eenefit. if u indeed exisu. would likelv be «m.ii 

comWnaSooM CTM ""^^^ 'he 

i««p-cS> S '''/^i. 
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Other studies have failed to demonstrate a signifi. 
cant advantage for J-FU plus methyl CCNU 
over untreated controls.* and because a large 
study comparing J-FU/meihyl CCNU with 5- 
FU alone produced essentially identical survival 
experiences. Similarly unconvincing have been a 
smattering of immunotherapy attempts such as 
bacillus Calmette-Guerin (BCG).'-»MER-BCG ' 
and C parvum.* However, there have been two 
positive trials The first involved porul-vein infu- 
sion of 5-FU.» a method that is currently the 
subject of confirmatory studies. The second was a 
small trial conducted by Verhaegen et al in which 
patients with surgically treated, large-bowel can- 
«r were assigned after surgery to no-further 
treatmentor to levamisde therapy. '"These invei. 
tigaton reported a striking and suiistJcaily signif. 
•cant survival advanuge for the levtmisole- 
treated group. 

Levamisole has been widely used as an antihei- 
minthic drug for over 20 yean. It attracted 

'."i'^^f*/* '^"'^ ^""^ treatjnent in the 
1 970» when it wu found to have immunostimul.. 
tory activity." " h some animal tumor models it 
showed antineoplastic effects that seemed more 
striking against metastasis. Ther« wu alio im- 
pressive aeUvity in some animal oiodeb sinuUt- 
'ng the surgical adjuvut ttttiof . In view of these 
findings. M well M the miJd toxicity of the drug a 
number of huraaa therapeutic trials were iniii- 
aied. several of which have dained positive 
resultt. We felt the interestiof result in colorectal 
cancer reported by Verhaefea et tl" merited a 
confirmatory attempt In addition, on an empiric 
basis, we ei«»ed to study a retimea of 5- FU plus 
levami«,le. For the 5.FU regimen in this coinbi- 
nation we chose a 5Htoy intcftiive course followed 
by weekly maintenance since among the many 
negative S-FU colon surgical adjuvant triaU. a 
similar schedule used by the Central Oncology 
Group had shown a suggestive but not significant 
therapeutic advanuge for 5-FU - 21) " It 
was our judgment that the inclusion of an un- 
treated control arm wu mandatory. To avoid the 
data quality problems produced by patient re- 
rusal of treatment assignment, we also elected to 
obuin patient informed consent prior to random- 
ization. We presented the preliminary resulu of 
th« trial in 1986.'* and thu isour final report 
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Paiient SeleeiioH 
AU paiunu r^uircd (o ha*t ted > bb.^. .. 

tb.y M u« SL^'T"'- •« >r 

M-Trf^ir^ "«P«eiil iqmaaou or bual «ta cua. 
no«i or ibt itaa or ia litt cmreiBOM A,^,nL2!!^ 

SSi CSLS"" ^'^^^^^ Comnu"^ 

^JW^bW 40, OOMid 001 .««, „y hii, ^ J ^ 

Stratification and Randomization Frocedurts 
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frotocoi Manaitmtnt 

. Jl'ili!' ^ P^ » findomiaiio. ii roq«,r«d 
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"'*ly M.iu|tt»«m <ft«r niHlomiatioB ii d-rth-i 
»ceordm| ,o .re«un«m .nn. ««»ib«J Mm 

Vo p„«a 

t>unn| tb* Ant r«»,lu4Md ««vT^ 

r, . .ou, or 5 sr:;i.tS:2:y • 

•.iboui fomul pwweol rLJillri !^ 

duriL wquirtmcau for mhutiaa prao- 

'Wd «nr 2 ^ for I ^. D«ui,^L pS/3 

"0^ a», «o«^ 5.FU « , d« of 430 ajivl £ ^ 
•ii(n««iio« (IV) UMMMM for 3 «o*«wiw!h» ImLS 

> te. or 430 «,/■«. 5-fu oJ^^'SJtiSS^ 

War. -rt ^ ao« of 3^arKtTI!«Ii2^ 

JJ|J« « i«-««y. S-FU « « , 

Statistieal Mtthodt 

ftnk sutisuc** w«t iMd for tit pomm^^i^ 
»««e* tad tboy emaioljr nproMU a own eoHorvauvo 
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•Pproacb. For our pnnury cad roalu itm^n 
refmaioB »u tuod co iad .h. - "'**«'^ 

nwu«-oa..«„(ML^.:r^^^ 

k«pui| coa^u, .boa. MLE «2S ^ S'* 
RESUITS 

A toul of 401 patienu were efit«»^ • u 

hv^".-!f ^ el*bility would not be 
excluded from the analyses to follow. Ajnoni the 

fhuwuIL • M«|nment. Because 

m^fT* by treatment^gT 

ment. these patienu are inctuded in all of The 
«n« yses to follow. We have conducied 
analysa including the ineligible S,u S e? 

.» r '•^"^ " » evident bTSJ^ 

s^^air*^ from these patienu id no 
substaauve inBueace on resulu. 

^«/#« Charaettristles 

e^H-ii- ' Uui there was 

«»entMlJy an equal sex distribution. Mean and 
•nedun age for aU patienu wu 61 yew ith J 
range from 22 to «3 yea«. Thei. is T^^l 
tK>wt.ly rep^senution of tumo^ 

fi? !l ° Sloped aa alunutive protocol 

Il'SS^ '**^,.,!^ approxinSTeir 
yetr after tbu protocol wu opened. Two thirds of 
all patienu had nodal metuiMis (suae CWnd 

^il. I'^^?** ^'>- of only 26 

S "oWlnvohrement without inviion 

lumon that were either weU or moderately differ, 
tic hutology. Ai a evident in Table 1. pai.ent 
bJtw^e:?^'?."' ^"-'^y 
aoces. and these of a minor degree, are a slightly 
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larger proportioo of piticntt with aodal involve, 
mem. with t rectal fhauy, ud with inptired 
performance oa the levaaiiiole/S.FU arm when 
compared with the oootroi arm. 

Tfurapeutie Rtsuiu 

At prann; thia itady ia very mature. The 
medun foUow-np ia 7 yean and 9 montha. and 
the mintfflwii folkm-up ii jmt over 4 years. No 
patient haa been km to foUow-up. 

Tumor Reeurmet 

At the time of thii wriUnf. 191 paUena have 
experienced recurrent coiorecul carcinoma, and 
It IS estimated that nearly 100% of aU anticipated 
recurrence! have been documented. The esU- 
mated overall reductioa ia recurrence rate (Cox 
proportionaJ haards model) for levamisolc alone 
IS 27% with a 90% confidence interval from 2% to 
*5%. and for levamisole plus S-FU it ia 3 1% with 
a confidence interval from 8% to 4«%. Pfou of 
recurrence-free intervaU for all eligible patienu 
are dispUyed in Rg 1. The levamisole plus S-FU 




« I « 
^Mra from widomtzaon 



Nfl. 



!^.m^r?L ! ia borderline for 

levamttole alone (respective one-sided P values. 
02 and .04: two.,ided, .04 and .08). It ia appaT^ 
««W~tio" provide. Jot only rS^„ 

5l 1.? '^J^- 2 and 3 demonstrate 
«m,Ur relatwashipa between treatment arms 
TuSl. ilS^* Stations are divided into 
subsett acGordrng to suge. The advanuge for 
Iev.««ote^„ 5.FU is significant only in'suge 
SvilS^""* "^^V"^ - «be molt 
2»onof the ascending and tranrren. colon for 

l^rt^ ««»««»ole plua 5.FU: ia lesions of 
2r.^f*S? anaplasia. for 5-FU 

S^^ZT^ and ia the lea thaa 65.year age 
iwup. for tevamisole plus S-FU. However, thoe 
subset analyses must be interpreted with great 

r^*^- J* «d «"d * Mgnificant 
interaction of treatment with a covariate. 

Table2display»anumberofpotentulprognos. 
uc determinantt for recurrence. Tumor suge. 
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90% confidence level of 39% to - 1 0« and f«r 

»tr.kin| amon, .tage C patienu (fJ^S? w"h7 
stronger .dv.„u,e for levamuole pli 3 'li 

of anapi.,,. had .trong and independent p?edS! 

noo for ,ht .niitte,^ of prognoatk varubS. 
bo h levaimiole and levamuole plus 5.FU sbo»2 

ind .8) However. witJiio tlie »Ugt Cwbi«! 
levam.«,le/S-FU provided an advMutl^ZS; 
control after correction at tb. ontSiT-"^ 
level (twjvsided. ^ - .06). a, jJJ 

Toxic reactioBs accordinf to tr«atiMat arm 
are preMnted ia TaNciTMd 3. R^lJ^ 
'evami«,|. alone iBfr^JSj cSS^J? 
m«rily of mild Muao, «iTrb!n3*iS 

wu 2,000/mI «ad tbt Jo««t altitki^Mr 

tb?rtr"'^-"-~^-si^ 





To«ic reaction! to tbe combination arm »ere 
"^w aiooe with ibe accpt on of oerhaM • m. 
iBiMce pbtit. r™ puitaa (4«) aau^^ 

Tnatmgfu Compliaiiet 

Trtttment compJianc in tbe main, waa excel- 
lent. N.nety.five percent of eligiW. patienu r^«. 
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h«* randomized .o lev.mi«,le pJu, S-FU were 
totally compliant, continuing therapy for i Zl 

levam^.^. recurrence. On the 

levamiiole-alone arm seven patienu withdi«! 

I"::^^'"*" '^^^^^"P'eSn to^beaiiS^ 
^vamttolearm, three patienu refusal their tre^T 

treatment before completion and io the abaen^ 
of recurrence or severe toxicity. Seven Lue^ 
assigned to levamisde alone bad tb^ Jy dS^ 
fnued because of toxicity or oii^ZlT^ 

plus 5.FU. No levamisde-alone patient had tw! 
apy emporarily interrupted b^Tua. llZX 
On the levamiide.plus.5.FU arm 33 
had a dosage reductioo or tanvonsy ttS^t 
.nterrupfoj. because of t^^!^T^^i 
on the combination am, nquni StSSSS 
of ievamuole but coatiaul?^FuIw whS^ 
su patienu required iiKc^tiwiU^s!?^ 
conimued Icvamiaoic aJooe. " '-i-u but 

^^co/irf Primary Udl^ Dtstasts 
Twenty pttkmt have developed second bH 
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*nn. Seven patients developed a LcLw 
pnmary colorectal cancer that wa, dearlyroa 

Uina .^ ^hree gastric two 

Sndiilr^ *»<nKnu.,on of . rimi- 

DISCUSSION 

cancer, it also indicates the possibilitv th»* , 
sinuJar result might be obuiB*?!I,k i ^ .* 
alone. Either theniovY.!!? levamisole 
ated .^hT " f*«'«»«-»olerable. associ- 

'^X^thTiTurr.^^^^^^ 

«««r trtatmea. breakthougii i«JeSl or^'^ 
h^e da«imeat«l significi,, reduction. ^„«! 

adi«v.«:iirS^.„^^«;;i,P°^^^^^ surgical 

^^^^ 

anuhdminthic agent in humans in T^i^ WohJ 
S^Tn^uSLST"^"^ becauseof iueffec^ . 

claimed to have effectiveness for a varietTof 
therapeutically intraaible. disabliL or If. 
oi^*:«r '^"^ '"^'S rheuma-* 

herpes. Crohn s disease, ulcerative colitis, upper 
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respiratory inrections, tpbtbous itomatitis, waru, 
and leprosy. However, essentially all of tbes« 
claims for efectivcneu have been disclaimed by 
later and more scientifically rigorous studies. 

Levamisole has been extensively evaluated in 
cancer clinical trials, particularly in the minimal 
disease and surgical adjuvant settings. However, 
again evidence For therapeutic benefit has almost 
invariably failed the test of confirmation* For 
example, in postmenopausal, suge II breast 
cancer a randomized Finnish trial claimed tbat 
levamisole surgicaUadjuvant therapy produced a 
highly significant improvement in survival 
{P m .003).*' whereas a large trial from The 
Netherlands showed no benefit* and an even 
larger study by a Danish group sbowed Icvami* 
sole to be associated with a less favorable survival 
than untreated controls." As surgical adjuvant 
treatment for non-^mall-ceU lung cancer, a ran* 
domtzed trial by Amery et al claimed that 
levamisole produced a significant survival 
advanuge,^ whereu the randomiaed trial by 
Van Houtte et al showed no survival advanuge 
at alt for levamisole,^ and in surk contruu the 
trials by Anthony et al^ and Herskovk et ai^ 
aaually showed the survival of levamisoie* 
treated patienu to be inferior to that of placebo* 
treated patienu. In nrulignant melanoma a Cana« 
dsan surgical adjuvant trial ibowed a significant 
advantage for levamisolt over untreated 
controls.* However, tn this tasM it«dy when 
levamisole wu combined with BCG, no advan- 
uge whatsoever wu obtataod and in a compara* 
ble melanoma adjuvant trial, S pittlereta l found 
levamts^ thenpfio' proAm no advantage over' 
placebo in either time to r ec ur r ence or survival.'' 

The same conftoioB of conilicting levamisote 
rtsulu is seen for colorectal carcinoma specific 
caliy. It begitti in the basic laboratory setting 
where three anintal model coloroctal carcinoma 
surgical^adjuvant studies produced two results 
that were strongly positive''^ and one result that 
wu decisively negative.* la human surgial 
adjuvant trials, ih»amatt ye r haeaan< t*d» showed 
a signifiant survival advaAt^e for levamisole* 
treated patienu. Our trial shows a borderline 
significant advantage in tumor recurrence but 
only a suggestion of advantage in survival. A 
small trial of the Western Cancer Study Group 
(only 26 patients on the comroi arm) was com* 
pletely negative.'* A large a|»d much more coo* 
vincing trial of the European Organiuikm for 
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Research and Treatment of Cancer (EORTC) 
compared levamisole with placebo therapy in 297 
surgically treated colon cancer patienu Tbey 
reported 5-year survival rates at 51% (SE, 5.4%) 
with levamisole versus 39% (SE, 5.9%) with 
placebo. The overall survival difference, however, 
wu not significant (P • 0.35) and they con- 
cluded that the overall effect of therapy, if any. 
was likely to be small. 

The most convincing evidence of meaningful 
therapeutic activity produced by our study is the 
combination of levamisole and 5-FU. Here we 
have a significant delay in tumor recurrence, a 
significant overall reduction of tumor recurrence, 
and a suggation of improved survival thai is 
particularly evident in our stage C subset. The 
validity of these observations is enhanced by the 
recent colon surgical adjuvant trial of Windlc et 
al, who randomiud patienu between no treat* 
ment. 5-FU alone, and a levamisole/ 5* FU 
combination.^ Although this study wu very 
small (only 42 to 45 patienu per treatment arm), 
it did demonstrate a highly significant survival 
advanuge for patienu treated with the Icvami* 
sole/5*FU coobinatioo in comparison with both 
no treatment and 5*Fll alone. However, it should 
be noted that there were very imporuot differ- 
ences between this study and ours* These differ* 
encu include a large proportioo of rectal cancer 
patienu and considerabie difference in regimen 
for both levamisole and S*FU. 

It is interesting to speculate why the addition 
of levamisoie to S-FTJ may be producing a 
positive col orectt i cancer jurticaLadjuvaat re* 
suit in spite of the fact that resulu in this setting 
with levamisole alone must be consider^ equiv^ 
cel. and numerous studies with 5*FU alone have 
failed to demonstrau a significant survival advan* 
uge. Certainly, the fl»oat immediau praumption 
is that levamisoie ia acting u an immunorestor* 
ative agent in patienu who arc immunosup* 
pressed by both recent surgery and subsequent 
chemotherapy. There is a wealth of animal^ 
model evidence, u well u some human evidence, 
that levamisole does have immunomodulatory 
activity* and that this activity is particularly 
eaerted in the host with suppressed immune 
mechanisms. This effect ia probably eterted 
through T*cell activation, augmenution of mac* 
rophage activity, and an increau in chetnotactic 
response of polymorphonuclear cells and mon^ 
cytu. In some anioul tumor mM»u 
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has clearly demonstrated an antineoplastic 
effect^" However. w«h all this i, i, distSiing 
that there has not been any consistent demonstn* 
t'on of antineoplastic activity in the hunun 
sctung. An alternative postulate i. that S 
sole may be contributing to the activity of 5-FU 
in a manner that is entirely independent of 
'mmune modulation. Levamisole has a broad 
spectrum of additional pharmacologic activiUea. 
It has chohnergic properties, it possesses some 
mood-elevating cffecu in humans, and at high 
doses It acu as a convuIsani.»* It prob«Wy influ- 
ences prosuglandin aaivity. it is a specific iahib- 
'tor of fumarate reductase in several nematodes, 
and It u a very potent inhibitor of maminalun 
alkaline phosphatases. In a number of aaimai 
tunior models the com>inaUons of ievamisoie 
*ith cyclophosphamide or methyl CCNU or 
carmustine (BCNU) have pnrfuc«J strikw, ii^ 
provemenu in animal survival when comMred 
w.th any of these chemotherapeutic agentt^S 
alone." I, i, of Interest that in moal of 
animal tumor models Ievamisoie alone hu so 
effect whatsoever on survivtl. Whereu it is 
tempting to sute that levamisole is acting as a 
biochemical modulator of S-FU acttvi^ ,». 
teinpts to denoostrate this eiTea diniedly have 
predicubly met with conflictiof results, at lost 
-n the advanced dixue mUnJ! For a «iS 
.zed comparison of S-FU alone tevamiMie 
plu»i-FU. Borden et ti gave a preUmiaa^^ 
suttoting a survival •dvantaJTSTpaSs 
treated with the comWnatioiL^to cooW^, 
study by our group of a stniilar. but not ideo^ 

2- turn M. T ilmi n he^tom A. QsImi TC: 
JAMA 239 :J57I.J57|. ifsT^ iOU ^0. 1 1 

«<J«i«t etaaoowpy « KO for li ^mTTS 
C«^lail l:30>Ji. IMS ^ 

1:113.1919 A. S-CtaOMd 

«. PaiMitim FJ. Goodmaa FJ. Conaati JJ « tl- AAim. 
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levamisole/5.FU combination produced a sur 

r«f*r* S*' «""P'«"'y overlapped tha of 
5-FU alone.'* Finally, one could s^SSate tha. 

wmply demonstrates effectiveness of 5-FL' aionl 

ogy. Whereas the resulu of Windle et al *b*,1 
S P-ibili^cannrbe' 

tnaU m human cancer speaks strongly 

Nevertheless, the resulu of our study a J 
PW^tive and rau. the hope that T .Jp* J 

resulu of Wjndle et al would appear tTe v! 
confirmation," this study involved^- ? *u 
tn^ly paUeau ^ni'tt^^^%^^ 
regunea was different from ours. vTwt v«v 
jron^y that further confirmation wj ,2uir3^ 
;i "!»^«2-P««dy therefore^u^:?: 

gJMOroup the NCCTO. and the Southwest 
Onoo«0|y Group. This trial, which essentiaHv 
Jupltcata the methods of the sttiy^^ *S 

hT.!!? Li • ^ preliminary resulu may 
M available m 1 to 2 years. 
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Abstract Twelve hundred ninety-six patients with 
resected colon cancer that either was locally inva- 
sive (Stage Bj) or had regional nodal involvement 
(Stage C) were randomly assigned to otjservation or to 
treatment for one year wrth levamisole combined with 
Huorouracil. Patients with Stage C disease coukJ also be 
randomly assigned to treatment with levamisole alone. 
The median follow-up lime at this wnting is 3 years (ranoe 
2to5V»). / ^ . 

Among the patients with Stage C disease, therapy 
with levamisole plus fluorouraal reduced the nsk of can- 
cer recun-ence by 41 percent (P<0.0001), The overall 
death rate was reduced by 33 percent (P * 0.006). Treat- 
ment with levamisole atone had no detectable effect. 
The results in the patients with Stage disease were 

TfilS vrar. cancer of ihc colon will afflict over 
100.000 persons in (he United States.' .\s a cause 
of death due to cancer, it is second only to lung 
cancer. There is no established means of preventing 
colon cancer, and there is no reliable and cost-effective 
means of screening to ensure early diagnosis. In 
the main, symptomatic patients must be treated as 
they present themselves, and in half of them cure 
has unfortunately not been possible. However, in 
about 80 percent of patients the diagnosis is made 
at a stage when all apparent diseased tissue can be 
surgically removed. In such patienu. incurability 
IS likelv to be due to residual cancer existing in an 
occult and probably microscopic stage. Studies of 
animal models of the disease indicate that at such 
a stage. cfTective chemotherapy or immunotherapy is 
most likelv to result in cure. Numerous randomized, 
controlled trials of adjuvant therapy for resected 
colon cancer have used various forms of immuno- 
therapy and chemotherapy, often fluorouracil either 
alone or in combination with other agents. .Although 
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equivocal and too preliminary to allow firm conclu- 
sions. Toxic effects of levamisole alone were infre- 
quent, usually consisting of miW nausea with occasional 
dermatitis or leukopenia, and those of levamisole oius 
fluorouraal were essentially the same as those of fluorour- 
acil alorre — i.e.. nausea, vomiting, stomatitis, diarrhea, 
dermatitis, and leukopenia. These reactions were usually 
not severe and dkj not greatly impede patients compli- 
ance with their regimen. 

We conclude that adjuvant therapy with levamisole and 
fluorouracil shouW be star>dard treatment for Stage C 
colon carcinoma. Since most patients m our study were 
treated by community oncotogists. this approach should 
be readily adaptable to conventional medical practice. 
(N Engl J Med 1990: 322:352-8.) 

these trials have involved several thousand patients, 
there has been no convincing and reproducible evi- 
dence of significant benefit.^ The consensus has 
seemed to be that the best standard creaiment was 
surgery alone, and thus thai the use of untreated 
controls was ethically justified in anv surgical adju- 
vant trial. 

In 1989 a report from the North Central Cancer 
Treatment Group (NCCTG) suggested a possible 
benefit from the use of levamisole, either alone or in 
combination with fluorouracil, as adjuvant therapy for 
colorectal cancer in Dukes' Stage B, (invasion of sero- 
sa or pcricolonic fat) or Stage C (metastasis to regional 
lymph nodes)/* 

Levamisole has had extensive, worldwide use as an 
anthelmintic drug in both humans and domestic ani- 
mals.* It attracted interest as an agent for cancer ther- 
apy because of ixs presumed immunomodulator> ac- 
tivity.** Its use in combination with fluorouracil in the 
NCCTG study was based on the hope that it would 
add to the marginal activity of fluorouracil.* The 
results of that trial, which had a median follow-up 
time of seven years, showed that adjuvant thcrapv 
with the combination of Icvaimisoie and fluorour- 
acil significantly reduced the cancer-recurrence rate 
as compared with the rate when no adjuvant ihcraps 
was given, whereas the use of levamisole alone pro- 
duced a borderline advantage. Analysis of overall 
survival showed a suggestive but not definite ad- 
vantage of the combination therapy. Subset analv- 
sis, however, did show that the treatment conferred a 
significant advantage for survival on patients with 
Stage C disease. These results were sufficiently prom- 
ising to justifjr a larger and more definitive studv 
The methods of this confirmatory trial were ncariv 
identical to those of the NCCTG studv. except that u> 
avoid possible confusion due to subset analysis, ^epa- 
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rate studies were conducted for patients in Sta^c 
and those in Stage C. 

MCTHODS 

This was a nacional mcer^up inal (hat was sponsored bv the 
Naiionai Cancer Institute and involved the Eastern Cooperative 
Oncolo^ Group, the NCCTC. the Southwest Oncolo^ Group, 
and the Mavo Clinic. Enrollment of patients was be^n m March 
1984. when a prciimtnarv anaJvsis of the NCCTG siudy^ indicated 
the likelihood of a treatment advantage for levamiiole plus fluorour- 
acii and for levamisoie aJone. with regard to time to recurrence. 
Enrollmeni waj completed in October 1987. 

PatlMit S«««ctton 

Ail patienta were required to have undergone a potentially cura- 
tive en bloc resection of an adenocaranoma of the colon without 
gtoM or microscopic evidence of residual disease. Patients with 
rectal carcinoma were ineligible. The resected specimen in eligible 
patients showed one of two indicators of poor prognosis — invasion 
extending at least to the serosa or pericotonic fat (Stage B;) or 
metastasis to regional lymph nodes (Stage C). It was further re- 
quired that the patient be able to swallow oral medicauon and have 
a leukocyte count of at least 4000 per microliter and a platelet count 
of at least 130,000 per microliter. Pa*benu were ineligible if they had 
had any other cancer within five yean except for superficial skin 
carcinoma or in situ carcinoma of the cervut. Eligibility was deter- 
mined by^cxirful review of study forms, operative reports, and pa- 
thology Reports. Entry into the study was allowed no earlier than 
one week and no later than five weeks after surgery. 

StnmflcctSon «>d Randomfatkm Proc«diirM 

Written informed consent was obtained from the patients before 
they were enrolled in the study. Padenu with B, lesions were stna- 
fied according to the extent of invuion (only into or through the 
serosa vs. into adjacent organs) ind the interval since surgery (7 to 
20 days vs. 21 to 35 days). They were then randomly asai^ed to 
either observation or therapy with levamisoie plus fluofouracil. A 
dynamic randomization method was employed.* 

Patients with Stage C lesions were stradfied accortling to the 
invasion by the phmarv lesion and the interval since surgery and 
also according to the number of lymph nodes involved ( <4 vs. >4). 
They were then randomly assigned to observation, therapy %^ih 
levamisoie alone, or therapy with levamisoie plus Auorouracil. 

Protocol Msnooofnont 

Within 72 hours before randomiiatioo a medical history was tak- 
en and the following were perixmcd: a physical examination, he- 
matolofic testmg (hemoglobia meaauremeot, leukocyte count, 
platelet count, and differendal oouAt), a Uood-cbemistry panel (in- 
cluding at least meaaurcmeDt d bilinibu, alkaline phoaphatase, 
aminotransferases, and cnadnioe). and chest radioftaphy if it had 
not been peribnmed p reopa a tivety. 

Patients assigiMd to (he ooncrol arm were ofaMrvcd aAer surgery, 
with no planned trtttwm. IXihsg the fim year they wert evaluat- 
ed every 12 weeka, dimif the aecood yev evoy four moothi, and 
thereafter every sn okm^ far a total of five yean. These evalua* 
(ions consisted of aa intena hisiorjr-cakiBg and physical examina- 
tion, hematologic tcstinf , a blood-chemitcry panel, and chest radi- 
ography. In addition, either a proctoscopic examinatioQ and 
radiography of the ooloo (barium enema) or a colonoscopic cxaau- 
nation was performed at 24 wccka, 48 weeks, and annually there- 
after. Fo!low*up was continued beyond ftve yean but without for- 
mal protocol rcquiremenu. 

Patients assigned to levamisoie alone had periodic evaluaooos 
at the same ome as those who received no adjuvant therapy. In 
addition, they received levamisoie by mouth (50 mg every eight 
houn) for s period of three days; this was repeated every two 
weeks for one year. Hematologic todng and blood-chemistry paneb 
were repeated every four weeks. If persistent dermatitis or leuko- 
pema developed, levamisoie was discontinued. 



Patients assigned to levamisoie plus fluorouracil were evaluated 
at the same time as those who received no adjuvant therapv. and 
were ^ven levamisoie in the same dose and on the same schedule as 
patients assigned to levamisoie alone. In addition, no earlier than il 
davs alter sur^erv. ihev received fiuorouracil by rapid intra venous 
injection i450 per square meter of bodv-sunace areai daiiv tor 
five consecutive davs. Twenr^-eight days alter the start of this 
course, weekly treatment with fluorouraal was begun with an intra- 
venous dose (450 mg per square meter) and continued for 48 weeks 
Leukocyte counts were determined before each weeklv dose If sto^ 
matais, diarrhea, or leukopenia developed, weekly ftuorouracti 
treatment was deferred until the side cffccu subsided. If these side 
effects were moderate to severe, the dose of fluorouraal was reduced 
by 20 percent. 

Statistical Analysis 

Survival was the primary end point of this studv: the time to 
recurrence was also determined. A minimum ot" 1 30 eligible patients 
per treatment arm was planned for the trial involving Sta^c B, 
disease and 300 patienu per arm for Stage C. Thu ensured that the 
Stage tnal would have a power of 0.90 to detect a ratio oi* the 
control-^up hazard to the combinauon-therapy-group hazard of 
2.0. Thu assumed a pairwise comparison of treatments bv a one- 
sided log-rank test in which a value of 0.05 indicated statistical 
significance. The Stage C study would have a power of 0 90 to 
detect a hazard ratio of 1.35. 

Statistical analyses were carried out according to the procedures 
of the Sutisocal Analysis System.' The survival curves were gener- 
aied by the Kaplan-Meier method.* The log-rank statistic* waj 
used to compare the dutribuuoos of survival rimes. The Cos 
proportional-haaards modd'* was used to determine the ratios of 
relapse and survival rates and to perform ail multivariate analyses 
Backward regression was used to find the significant prt>gnosuc 
faaors: variables were progressively eUminated on the basU of 
the maximal panial-likelihood esdmate (MLE) sutistics. To adjust 
for covariates when evaluadng treatmenu. we kept the variable 
of treatment in the model and used the backward regression for 
other covariates. keeping those whose MLE sutistia satisfied die 
criterion of a P value less dun O.OI. All P values rcponed for this 
study arc twonided. 

Resulu were carefuUy monitored with periodic formal analvses of 
survival, recurrence, and other secondary outcomes. Consideration 
was given at diese times to possible early reporting of resulu. We 
used the four-stage group sequential boundary of O'Brien and 
Fleming' with an error rate of 0.05, since we thought it clear that 
eariy terminaboo shouM occur only if the results were extreme. 
Analyses were planned to ocnar after approximateiy 125. 250. 375. 
and 500 deaths were observed among patienu with Stage C disease 
Any decision about early tennination and early reporung was 
planned to be glohal in nature, taking into account not only overall 
survival but also the characterisQci of die patienu treated. overaU 
recurrence, toxicity, and relevant resulu reported by other invcsu- 
gators. At the second planned interim analysis in September 1989. 
the resulu for survival met the protocol criteria for eariv reporting. 
To hr specific, because this interim analysis was performed after 30 1 
deaths were observed among patienu in Stage C. the O'Bnen- 
Fleming criterion required the t%vn-sided P value to be less than 
0.0098 — i.e., 2 ♦ (-4.006 (125/301)^, where ♦ denotes the 
cumulative distribubon fiincbon for the standard oormal distribu- 
tion (see Table I of Emerson and Fleming)." This cnterx>n. how. 
ever, was met only in the Stage C part of the study, which is 
reported in detail. Although the resulu of the Stage B part of the 
study will be described m brid, we regard these as incoodusive 

Results 

A total of 1296 padencs were entered in this tnal. 
Of 325 patienu entered in the Suge B, studv. 7 
(2.2 percent) were cooaidered ineligible (2 aisi^ed to 
observation and 5 to levamisoie plus fluorouracil i Of 
971 patienu entered in the Stage C study. 42 4 ] 
percent) were ineligible (12 assigned to observauon 
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18 to i^ami^lc aJonc, and 12 to icvamisolc plus fluor- 
ouraci). Ineligibility was most frequently due to the 
presence of a stage of disease more advanc^ than 

norblSrr^K*'^ P^^^^^'- inelig^bihty was 

not biased by treatment assignment, th«e patients 
were excluded from the analysis. Eight patienu in the 
^tagc B, study and 14 in the Stage C study refused to 
accept their treatment assignment. Of those who re- 
fused m the Stage B study. 5 (63 percent) were as- 
signed to the treatment arm; 13 of 14 (93 percent) of 
those who refused in the Stage C study were assigned 
to the observation arm. Because this withdrawal from 
study could be and undoubtedly was biased by treat- 
ment assignment, these patients were included in all 
analyses. At present, follow-up findings in 98 percent 
of the paucnts have been reported in the dmely fash- 
ion specified by the protocol. 

The median follow-up time for this study is now 
3 years (range. 2 to 5/2). On the basis of the original 
projections of our protocol, .we estimate that amonff 
paucnts with Stage B, cjiseasc, 80 percent of the 
anticipated recurrences in the control arm have been 
recorded but only 27 percent of the deaths expected 
to occur during the first five yean. Therefore, fi^om the 
standpomt of survival these arc rather early results 
On the other hand, results in the Stage C study show 
that 82 percent of the andcipatcd recurrences have 
dcaLh^' « 60 percent of the anddpated 

Stag* a, Study 

The characterisucs of the 318 padents in this study 
arc well balanced between the protocol anna. At the 
omc of this wridng, 54 patients have had recurrences 
(32 on the observadon arm and 22 on the Icvamisole- 
fluorouracil arm). At 3»/i years, 84 percent of the 
paucnts who received levamisoJe plus fluorouradl and 
77 percent of the padenu who underwent obMTvackxi 
arc free of recurrence according to Kaplan-Mder csti- 
mates. There has been a disproportioQate number of 
deaths due to causes unassociatcd with recurraice on 
the Icvamisolc-^uorouradl ana (six, as compared 
with only one on die observadoa arm). Tlie prdimi. 
nary dau on survival indicate thst 29 padents have 
died — 18 among tbooe recdving levamisole plus 
fluorouradl. The survival esdmatcs at '4 years are 91 
percent in die cooczol group and 8S percent in die 
Icvamjsole-auofouradl group. However, 22 padents 
in the control group and 10 in die Icvamisole^uorour- 
aal group have had recurrence of cancer but are 
suli Uving. At least an addidooal two years of ob- 
scrvation will be required before definite condusioos 
can be drawn. 



The characteristics of die 929 eligible patients widi 
Stage C disease are shown in Table 1. In die main, 
they were well balanced among die study arms; More 
men received levamisole alone, and fewer received le- 
vamisole plus fluorouradl. Ther« were more patients 
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on the observation arm who had tumors of the si(?. 
moid and rectosigmoid and lesions invading adjacent 
organs. *' 

At pre^t, 402 padents have had recurrences. Of 
u»«e, 155 are in the observation group, 144 in the 
levamisole group, and 103 in the levamisole-fluorour- 
aol group. The estinuted overaU reduction in the re- 
currenoe rate (Cox proportional-haiard mudel) with 
levamuote-fluoioufadl therapy is 41 percent (95 per- 
cent coofidence interval, 23 to 54 percent). At 3'/j 
yew^ 63 percent of the patients recdving levamisole 
plus flaocouracil and 47 percent of the control patienu 
are See of recurrence according to Kaplaiv-Meier es- 
omate*. Recuireace-free intervals are plotted in Fig- 
ure I and are carried out to 52 months, at which point 
ftww than 10 percent of the patienu can be fol- 
Mwtd. Therapy widi levamisole plus fluorouradl pro- 
i^J^.^'"'^ advantage over obsetvation 
{P<O.OOOI). On die odier hand, daerapy with levami- 
sole alone produced no detectable cfict. 

figure 2 sbo%ifs die effect of thenpf with levamisole 
phu fluorouradl oo specific sites of initial lecurrence. 
The rates of recurreuoe were reduced for ail sites. This 
v^moM striking {>50 percenc) for sita outside the 
abdomuial avity — Le., die huigi, retroperitoneal 
P*"***^ *«1 abdominal wall. It is 

posBble Uut die more distant sites had a smaller less 
weU established tumor burden at die time that adju- 
vant therapy began. 

TaWe 2 shows the relation of die patients' pathc 
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logical characteristics to recurrence. Bv a backward- 
regression selection procedure, the depth of invasion 
the number of mctastafic lymph nodes, and histologic 
difTercntiation were all found to be independent dcter- 
minanTs of recurrence (P<O.OI). .After adjustment for 
imbalances among prognostic variables, therapv with 
levamisole plus fluorouracil was again found to have 
a significant advantage over observation in terms 
of preventing recurrence (P = 0.0002). Levamisole 
alone had no significant advantage (P = 0.64). 

In these analyses, data on patients who died with- 
out recurrences were censored. Comparable results 
were obserA-ed when death without recurrence was 
considered an event — i.e., recurrence-free survival 

At present. 301 patients have died: 1 14 on the obser- 
vation arm. 109 who received levamisole alone, and 78 
who received levamisole plus fluorouracil. The esti- 
mated reduction in the death rate by treatment with 
levamisole plus fluorouracil as compared with obser- 
vation IS 33 percent (95 percenc confidence interval. 10 
to 00 percent). Eighteen patients died without evi- 
dence of recurrence: five on the observation arm. sev- 
en who received levamisole alone, and six who re- 
ceived levamisole plus fluorouracil. As would be 
anticipated m patients with this age distribution, these 
deaths were largely cardiovascular (11 patients). 
1 here are 1 19 patienu who have documented recur- 
rence but are stiU alive: 46 of these on the observation 
arm. 42 who received levamisole alone, and 31 who 
recencd levamisole plus fluorouracil. These figures 
make It likely that the survival advantage of treatment 
with levamisole plus fluorouracil will be sustained 
^survival among all eligible patients in the studv is 
plotted in Figure 3. The S'/i-year survival estimates 
were 33 percent for the observation arm and 71 per- 
cent for the levamisole-fluorouracil arm. Whereas sur- 
vival with levamisole therapy alone overlapped that 
with observation, survival with levamisole plus fluor- 
ouracil showed that this treatment had a decided ad- 
vantage (P = 0.0064). This difference exceeded our 
protocol definition of extreme results that would justi- 



fv early reporting — i.e.. a two-sided P value oi Ifsi 
than 0.0098. 

The relations between the characteristics of the pa- 
tients or their cancers and survival i Table were 
sirnilar to the relations between these characteristics 
and recurrence, .\fter variables were selected bv back- 
ward regression, the following charactenstics were 
(P^nnn ^l^V'"<^«P^"dcnt prognostic significance 
(P<0.0n: the location of the primarv tumor, the 
depth of invasion, obstruction, the number of meta- 
static nodes, and histologic differentiation. When the 
proportional-hazard model was used to correct tor 
the influence of prognostic variables, levamisole plus 
fluorouracil was again found to have a significant sur- 
vival advantage over observation ,P = 0 0032) Le 
vamisole alone showed no effect i P = 0.92 i 

In exploratory subset analyses, levam'isole-lluor. 
ouracil treatment appeared to have the greatest ad- 
vantage among male patienu (in both survival and 
m^T"?^' P*"'"" 'recurrence., patients w.th 
tutnors that were well differentiated to moderatelv 
well differentiated (survival and recurrence., patients 
in whom more than four nodes were involved i sumv- 
al), and patients treated 21 to 35 days after surgery- 
(recurrence) These results show two striking contra- 

vrrTr'° °^ '^'^V^" ^^P°"«l i" 'he 

.^COTG study, m which levamisole plus fluorouracil 
was found to be most effective in reducing the risk of 
recurrence among female patients and vounger pa- 
tients This undencorcs the importance of the state- 
ment by the authors of that studv. that subset anaiv- 
ses must be interpreted with great caution."' 

Toxicity 

Toxic reactions are presented according to treat- 
ment arm in Table 3. For this analvsis we have 
grouped data from the studies of Stages and C 

if"*'.u l""**"'""* *° levamisole alone w^ie tvpi- 
cally rni d. One patient, however, had a life-threaten- 
ing exfoliative dermatitis. A characteristic reaction to 
levamisole that probably occurred more often than it 
was recorded was an unusual taste, usuallv described 
as metallic and occasionally associated with an altered 
sense of smell. Uncommon reactions, secminglv co- 
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madcnt with the days of crcatmcnt, were anhraJeia 
and myalgia. Mood-altcring cfTccts have been attrib- 
utcd to Icvamisolc/ and a small proportion of patients 
experienced anxiety, irriiabiiity, depression, somno- 
lence, or insomnia. It was diflFiculi to determine 
whether these symptoms were in fact treatment-relat- 
ed. Hematologic depression was infrequent and fully 
reversible. One patient had a minor rise in the biliru- 
bm level at eight months without an accompanvinff 
change m liver enzyme levels. 

The predominant toxic reactions to Icvamisolc plus 
fluorouracil were those that might have been antici- 
pated with fluorouradl aJonc — i.e., nausea, vomit- 
mg, diarrhea, stomadiis, dermatius. and leukopenia. 
These reacdons were rarely severe. Some degree of 
alopecia was experienced by 22 percent of the pa- 
ticnts. but it was judged to be severe in only 2 per- 
cent. A variety of neurologic symptoms were experi- 
enced by 83 patients (18 percent). These ranged from 
vague lightheadedness and.emodonal changes to dis- 
abling cerebellar ataxia, -and they usually abated 
when therapy was discontinued. 

-Table 2. Infkjance of Prognostic Variatrfes on Recurrvnce 
■ (Stage C StucJy). 
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Eleven patients had evidence of hepatic toxicirv- 
(elevated levels of bilirubin, nine patients; alkaline 
phosphatase, seven patients; and aminotransferases, 
three patients). In 10 patients these changes occurred 
during maintenance therapy, reaching a maximum at 
a median time of /'/j months. In ail instances there 
was improvement after therapy was discontinued, 
usually to a completely normal state (nine patients). 

Leukopenia was the toxic reaction that usually led 
to dose limitation. It was seldom severe, but the single 
drug-rclated death observed in this studv was due to 
profound leukopenia and sepsis. 

Sooofid Primary Canoors 

Second primary cancers have been documented in 
J5 of the 1247 patients in this studv: 15 of 474 (3 2 
percent) in the obscrvauon group, 5 of 310 f 1.6 per- 
cent) m the levamisolc group, and 15 of 463 (3.2 per- 
cent) in the levamisole-plus-fluorouracil group As 
might be expected, the large bowel was the most fre- 
quent sue (nine cases). A single case of leukemia 
(acute lymphoblasdc) was observed in the group 
thai received Icvamisolc alone, and 
and SurvrvaJ ^ became evident after only 

^rc« months of therapy. Leukemo- 

gencsis has not been a recognized 
problem in previous trials with le- 
vamisole, and among almost 900 
padents treated with Icvamisole or 
levamisole plus fluorouracil in the 
present study and the NCCTG 
study, this b the only documented 
case. 



Trwtmont Compllanc* 

Compliance with levamisole 
therapy was monitored both 
through qucsdoning of the padents 
by physicians and nurses and 
through a drug diary kept bv the 
padcnt. Of the 310 padents as- 
signed to levamisole alone, 286 (92 
percent) continued treatment for at 
least 90 percent of the scheduled 
year or until death or disease pro- 
gression. Among the 24 padents in 
whom therapy %vas abbreviated, the 
most Gommon reason was drug tox- 
idty (11 padents) and the most fre- 
quent specific side effect was ar- 
thralgia (6 padents). 

In view of the greater toxicity 
and practical problems of the le- 
vamisole-fluorouracil regimen, it is 
noc surprising that a larger propor- 
Qoa of padenta prematurely dis- 
condnucd treatment ( 136 of 457, 30 
percent), after a median of five 
months. In 56 of these patients. 
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Figure 3. Survival. According to Study Arm. 



toxicirv* was the principal reason, and the usual specif- 
ic side effect was nausea. 

Discussion 

The results of this study indicate that therapy with 
levarrjisolc plus fluorouracil reduces recurrence rates 
in patients with surgically treated Stage C colon carci- 
noma. This reduction in recurrence rates should lead 
to a reduction in deaths due to cancer. There is also 
evidence that treatment with Icvamisole plus fluorour- 
acil significantly reduces the overall death rate, at 
least during the first 3'/? years after surgery. These 
results confirm the significant overall reduction in re- 
currence rates and the reduction in death rates among 
patients with Stage C disease (significant only in sub- 
set analysis) observed in the NCCTG study. ^ 

The improvement produced by levamisole plus 
fluorouracil was not only statistically significant but 
also clinically meaningful. The reduction in recur- 
rence and death rates by approximately one third is 
substantial and justifies the inconvenience of therapy 
as well as the usually tolerable toxicity. 

Approximately 21,000 paticnu will have surgical 
treatment for Stage C colon cancer in this country over 
the next year (Surveillance, Epidemiology and End 
Results Program, National Cancer Institute: unpub- 
lished data). Not all these patienu will be suitable for 
or will desire adjuvant therapy, but there arc very few 
concraindicationj to this treatment and it seems rea- 
sonable br phystdans to offer this option. This study 
was not confined to major cancer centers or univenity 
hospitals. The majority of patients were fully treated 
in community practice. It is therefore reasonable to 
assume that therapy with levamisole plus fluorouracil 
could easily be incorporated into standard medical 
practice, with results comparable to those in this 
study. 

Our results are still too early to allow assessment of 
the effectiveness of levamisole plus fluorouracil in pa- 
tients with Stage cancer. There is a suggestion of 
reduced recurrence rates, but this has not been accom- 



panied bv anv improvement in survival. Aithough ad- 
vantages in both recurrence and sur\ival were shovsn 
>n patients with this stage in the NCCTG studv. the 
numbers of patients were small and the differences 
^-^ere not sij^nihcant. .\lso. neither the current studv 
nor the NCCTG study oiTcrs evidence of the ctTeciive- 
ncss of levamisole plus fluorouracil for rectal carcino- 
ma, m which local recurrence is a major problem and 
emerging evidence indicates that multimodalitv ap- 
proaches incorporating radiation therapy may be 
more rational and more effective.'^ 

It is difficult to explain why this empirically con- 
ceived drug combination is effective. In advanced col- 
orectal cancer, a preliminary report of a small study 
showed a suggestive bui not significant advantage 
among patients given levamisole plus fluorouracil as 
compared with those treated with fluorouracil alone 
A larger and more mature NCCTG trial of a similar 
regimen, however, showed no survival advantage. It 
IS possible that the results of the present studv couid 
have been obtained with fluorouracil alone, but this 
seems unlikely in view of past experience. .Although 
tested as a single agent in several trials of therapy 
adjuvant to colon surgery, fluorouracil has never been 
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niarkcdly encctivc. When all studies of fluorouracil 
were evaluated in a meta-analysis of 3499 patients 
there was only a minor increase in fivc-vear survival 
(3.4 percent), which barely reached statistical siimifi. 
cance (P « 0.04).' In a small study using a different 
dosage regimen, patients treated with the combination 
of levamisole and fluorouracil were reported to have a 
significant survival advantage not oniv over untreated 
controls but also over patients treated with fluoroura- 
cU alone.' .\lthough a few reports have claimed that 
the use of levamisole alone as an adjuvant to surgerv 
had a positive effect on other cancers, these claims 
have been denied in confirmatory trials.'* Our study 
and a recendy reported trial of the European Organi- 
saaon for Research on Treatment of Cancer^' provide 
convincing evidence that levamisole alone is of little or 
no value in patients with colon cancer. 

Although modulation of immunity has been the 
presumed mechanism for the antineoplastic activity 
of levamisole, this agent has a broad spectrum of 
pharmacologic activities^ mcluding the inhibition 
of fumaraic reductase, potent inhibition of mamma- 
lian alkaline phosphatases, and inhibition of aerobic 
tumor flycolysis.*2o In animal modeU levamisole has 
bcen.Aown to improve survival when added to cyclo- 
phosphamide, semustine, and carmustinc, and to do 
this in systems in which levamisole alone has no ef- 
feet. It IS entirely possible that the clinical results we 
have obtained by adding levamisole to fluorouracil 
represent an example of biochemical modulation com- 
pletely independent of immune effect. The possibility 
of biologic modulation is also raised by the finding 
that levamisole potentiates the activity of human 
interferon and interleukin.2 The arbitrary nature 
of the dosage regimen for levamisole administration 
in this protocol probably dates back to the use of the 
drug as an anthelmintic. The purely empirical nature 
of the combination regimen we employed makes it 
hkely that a more rational and effective combination 
regimen could be developed if the nature of the 
interaction between levamisole and fluorouracil were 
better known. ^* 

We believe that this treatment should be offered to 
a^l patients widi Stage C ooloa cancer who meet the 
eligibility criteria set do%iai in our protocol. Since 
there appears to be do benefit of starting Icvami- 
sole therapy soon after surgery, we recommend that 
therapy be deferred far a minimum of duee weeks and 
begun then oofy if die padent U ambulatory, in a 
good state of nutridoo, and free of postoperative 
complications. We have no evidence dut starting 
therapy more than five weeks after surgery will pro- 
duce any benefit. 



We are indebted to .Mrs. Deborah Papenfiu ind John V in- 
uamme, B.S.. B.A.. whose expert and ureicss ctToru in data man- 
agement and siatuticaJ asautancc were invaluable to the conduct o|- 
tnu study. 
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served: hypertrophy and hyperplasia of the epitheli- 
um in the collccung duct in the outer medulla, and the 
accumulation of cytoplasmic droplets in the cells of 
the mncr medulla and papilla. In addition, there mav 
be tubular dilatation due to luminal obstruction bv 
hyperplastic epithelial cells. It is important to note 
however, that true renal cysts have not been observed, 
even after careful microdissection/ Finally, an inter- 
stitial reaction consisting of fibrosis and an inflamma- 
tory infiltrate of mononuclear cells often occurs after 
prolonged potassium depletion. The tubular changes 
(q^toplasmic droplets and hyperplastic lesions) arc 
reversible after potassium repletion; however, the fi- 
brosis and tubular dilatation persist. 

The renal histologic picture of chronic potassium 
depletion in humans differs from that in rats in many 
respects. First, the principal site of changes in humans 
is the cortex, primarily the proximal tubular cells, in 
which prominent vacuoladon of the cytoplasm occurs. 
Distal vacuoladon of cortical tubular cells also occurs 
but is not as common. Second, although dilatation of 
the proximal tubules ma>t'bc observed, there is no 
proliferauon of the epithelium in the tubules. Third, 
there is jio evidence of the cytoplasmic droplets ob^ 
servedln the medulla and papilla of the rat. Despite 
these differences between rats and humans, there is 
one important similarity — namely, the presence of 
mtersudal fibrosis and chronic inflammauon. As is the 
case with experimental potassium deficiency in rats, 
the renal tubular changes are reversible, but the fi- 
brotic or inflammatory reaction is not. Fmally, renal 
cysuc lesions themselves have not been reported to 
occur in humans with chronic potassium deficiency of 
any cause. 

In this issue of ihc Journal, Torres et al.^ report the 
occurrence of reversible, prcdominandy medullary re- 
nal cysts in patients with chronic potassium depletion 
and primary or secondary aldosteronism. These find- 
ings suggest the intriguing possibility that chronic po- 
tassium depletion may engender cystic transformation 
of the medullary portion of the human kidney, per- 
haps due to epithelial hyperplasia of the collecting 
ducts, reminiscent of the hypokalemic lesion in rats. 

The association between medullary cysts and potas- 
sium depletion is of great interest and should increase 
our undentanding of the miNrh^wj^ff^, of renal-cell 
growth and cytt faraudon. Cellular proUferadon is a 
requirement fat die generation of cysts. The associ- 
ation of pocstthtm depletion %^th hypertrophy of 
proximal cells, and especially of the coUecting-tubule 
cells of the outer medulla, suggests die possibility that 
cyst formation may be an unwelcome complication of 
increased cell growth. Decreases in the extracellular 
potassium concentration increase the growth rate of 
kidney cells in culture.* In addition, increased rates of 
ion transport in potassium deficiency may signal hy- 
pertrophy and cdl division in some manner, explain- 
ing the frequent association between increased ion 
transpon and growth in epithelial ceUs. 

It seems unlikely that increased ion secretion, in- 
creased luminal flow, or both would lead to cystic dila- 



tation, since the normal tubular lumen should easilv 
tolerate marked increases in the rate of flow. Cvsts 
have not been observed in patients with diabetes msip- 
Jif- markedly increased luminal flow rates In 
addition, m potassium deficiency there is increased 
absorption of solutes (potassium bicarbonate) in the 
medullary collccung tubules rather than increased se- 
cretion. Finally, there is the intriguing possibility that 
ammonia could serve as an inducer of cyst formation 
1 he production of ammonia is incrcasetJ in potassium 
deficiency, and the largest accumulations arc found in 
the renal medulla. It has been postulated that ammo- 
ma activates complement and causes interstitial ne- 
phnus. In addition, ammonia increases the growth 
rate of renal cclb in culture.*** 

The clinical entity of potassium dcficiencv has pro- 
vided important clues to the role of cell pH in the 
regulation of processes such as the secretion of hvdro- 
gen by proximal tubules, the production of ammonia 
and the absorpaon of ciuate. It mav also provide a 
model for understanding the relations between kidney 
function, growth, and cyst formation. 
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DOES ADJUVANT THERAPY WORK IN 
COLON CANCER? 

Colorectal carcinoma is scoood only to lung can- 
cer a« a cauac of death bom cancer in the United 
States. Although the nujority of patients found to 
have a large-bowel tumor successfully undergo a re- 
moval of all gross tumor, 40 to 50 percent arc found at 
the time of surgery to have invasioo of the tumor 
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hrough the serosa tSta^e BO or spread ro regional 
lymph nodes (Stage C). The prognosis after such 
'complete'^ resection is closely related to surs^icai 
stage. The prognosis for each stage appears to have 
improved somewhat in recent vears. most likelv be- 
cause of more accurate surgical and patholotficai stag, 
ing. The probabilitv of five-vear survival in patients 
operated on since I960 is 70 to 75 percent among those 
with btage tumors and ranges from 35 percent to 60 
percent among those with Stage C disease, depending 
on the number ol mvolved regional Ivmph nodes/ Be- 
cause of their substantial risk of recurrence, patients 
with Stage B, or C disease have served as subjects in a 
series of trials of adjuvant therapy, evaluating the 
use of chemotherapy, radiation therapy, and immuno- 
therapy. 

As a rule, the only systemic agents that have been 
evaluated as adjuvant therapy are those previously 
found to be effective in the management of advanced 
disease. Since its introduction into clinical trials more 
than 25 years ago, fluorpiwacil remains the most com- 
monly employed singfe agent in the treatment of pa- 
tients with advanced colorectal cancer. Its use is asso- 
ciated with a likelihood of a partial response of 10 to 
20 percent (i.e., more than a 50 percent reduction in 
the identifiable tumor mass). Attempts to enhance this 
modest response rate by combining fluorouracil with 
other marginally active drugs such as semusdnc, mito- 
mycin, or both led to the transient impression that a 
regimen (MOF) of scmustine (methyl-CCN'U), vin- 
cristine (Oncovin), and fluorouracil was more effec- 
tive than fluorouracil alone, thereby influencing the 
design of a generation of protocols for adjuvant thcr- 
apy. Unfortunately, subsequent randomized trials in- 
cluding far larger numbers of patients demonstrated 
that neither the MOF regimen nor a regimen of mito- 
mycm, semusiine, and fluorouracil was superior to 
treatment with fluorouracil alone.' 

The use as adjuvants of treatments found cfrcciivc 
for advanced disease has been disappointing. The 
use of fluorouracil after resection of Stage B or C 
colorectal cancers has been compared with surgery 
alone in at least six conirolled clinical trials. .None 
of these studies revealed a definite improvemcni 
over the cure rate with surgery alone, and a recent 
meta-analysis of the available data also failed to 
provide unequivocal evidence of benefit.^ The regimen 
of postoperative semusune and fluorouracil. vith or 
without vincristine (i.e., MOF) and with or wiii.out a 
nonspecific immunosumulant (i.e., bacille Calmeiie- 
Gucrin [BCG] or its mcihanol-exiractablc residue), 
has been compared with surgery with or without 
immunotherapy in at least five prospective random- 
ized trials. Four of these trials failed to demonstrate 
a benefit for any adjuvant treatments; the fifth re- 
vealed a survival advantage of borderiinc significance 
in cohorts of patients given either MOF or BCG.' 
On the basis of these results, most investigators 
believed that postoperative treatment had not proved 
useful in patients with colon cancer and that more 
innovative therapeutic options were needed. 



Lcvamisole represented such an option. An ctfectivf 
anthelmintic drug in humans and animals, ievamisote 
has been shown to restore the function of macr^^^ 
phages and T lymphocvies after immunosuppression. 
Because of this immunomodulatorv action, levamisoie 
was evaluated as an adjuvant agent to be given auer 
the resection of a variety of malignant tumors': at 
least one study suggested that this treatment benefited 
patients wuh large-bowel cancer.^ On the basis of this 
prchminar>' information, investigators of the \orih 
Central Cancer Treatment Group ( .\CCTG^ initiated 
a clinical trial in 1978 in which patients with Stage B. 
or Stage C colon cancer were randomiv assii?ned wuh^ 
m five weeks after their operative procedure to receive 
adjuvant fluorouracil and levamisoie for one vear le- 
vamisole alone for one year, or observation onK \ucr 
a median follow-up time of more than 71- > vears ^he 
patients with Stage C disease treated with fluorouracil 
and levamisoie had fewer recurrences and a hieher 
probabilitv of survival than the control cohorr \o 
benefit was observed in the patients with St - B 
tumors.^ The NCCTC trial was relativelv smaii m-'" 
volving only 104 patients with Stage B. and 297 xMth 
Stage C tumors. .Appropriatelv. the NCCTG research- 
ers beheved that the study required confirmation wuh 
far larger numbers of patients before anv definite con- 
clusions could be drawn. With the support of the Na- 
tional Cancer Institute, a national intergroup studv 
was begun that included the NCCTG. the Eastern 
Cooperative Oncology Group, and the Southwest 
Oncology Group, and the eariicr clinical trial was re- 
peated in an essentially identical manner. 

In this issue of ihe journal. Moertel and coworkers 
present the initial results of this effort. After a median 
follow-up lime of three years, no benefit from the adju- 
vant treatment has yet been detected in the 318 pa- 
tients with Stage B, lesions. In contrast, in the patients 
with Stage C disease, the use of adjuvant fluorouracil 
and levamisoie was found to have reduced the recur- 
rence rate by 41 percent and the probabilitv of mortal- 
ity by 33 percent when the cohort of 304 patients who 
were so treated was compared with 315 controls (ob- 
servation only). The results observed in the 310 pa- 
ticnu who received levamisoie alone were the same as 
those in the control group. The adjuvant treatment 
did not require hospitalization and was generallv well 
tolerated. 

The outcome of this meticulously conducted studv 
provides convincing evidence that adjuvant treatment 
is beneficial in patients with Stage C colon cancer. 
However, the elements essential to this benefit have 
not been clearly elucidated. What is the contribution 
(if any) of levamisoie.' Both the intergroup trial' and a 
recendy concluded study performed by the European 
Organization for Research and Treatment of Cancer* 
have indicated that treatment with levamisoie alone 
provides no adjuvant benefit in patients with Stage C 
colon cancer. In patients with metastatic colon cancer, 
a randomized trial failed to show that the addition 
of levamisoie to fluorouracil improved the respond 
rate or the duration of survival.' Laboratory studie. 
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have shown no enhancement of cvtoioxicitv on human 
coion-canccr cells in culture when ievamisole was 
added to fluorouracU.^" Although these observations 
might be mtcrpreted as reinforcing the conccpc of an 
immunomodulatory- gather than cvtotoxio etTect of 
Ievamisole, it is possible i as the authors of the inter- 
group studv acknowledge-) that the obseryed adju- 
vant efTect of fluorouracil combined with Ievamisole 
mav be attributable co riuorouracii alone, perhaps ad- 
ministered with better compliance among patients 
than when the previous trials of fluorouracil were con- 
ducted more than 20 vears ago. The onlv investigauon 
m which adjuvant fluorouracil therapy was compared 
with fluorouracil combined with Ievamisole in patients 
with colon cancer although it suggested an advantage 
of the levamisolc-containing combination, was com- 
promised by the small number of its patients (only 41 
of 141 had Stage C disease i and its markedly different 
method of administering both the fluorouracil and the 
Ievamisole." In retrospect, the apparent conclusion of 
the intergroup study regarding Ievamisole could have 
been stated with far greater certainty if the protocol 
design had included the administration of fluorouracil 
alone as a treatment option. 

THc need for further assessment of Ievamisole has 
been made more compelling by the discovery that the 
efficacy of fluorouracil in patients with advanced 
colon cancer may also be enhanced by the addition of 
folinic acid (i.e., Icucovonn or citrovorum factor). 
Fluorouracil is thought to affect cellular metabolism 
predominantly through competitive binding to thymi- 
dylatc synthase, which results in the suppression 
of DNA synthesis through the depiction of thymi- 
dmc. Laboratory studies suggest that the presence 
of reduced folates, such as folinic acid, enhances 
binding of fluorouracil to thymidvlate synthase, there- 
by increasing the cytotoxic potential of the drug. 
In six of seven randomized trials conducted in pa- 
tients with advanced colorectal cancer, the addition of 
folinic acid to fluorouracil led to marked improvement 
m the objective response rate as compared with fluor- 
ouracil alone.' As previously noted, the addition of 
Ievamisole to fluorouracil failed to induce such addi- 
tional activity in similar padcnts with advanced db- 
ease.^ Conceivably, a combinadon of fluorouracil 
and folinic add might prove to be a far more effective 
adjuvant regimen than fluorouracil and Ievamisole, 
and comparuonj of the two approaches (as well as an 
assessment of a combinadon of all three drugs) are in 
progress. 

The intergroup trial' specifically excluded patients 
with rectal cancer. Carcinomas arising in the rectum 
(i.e., below the peritoneal reflecuon) are associated 
with a rate of local recurrence that is far higher than 
that observed for colon tumors. Previous studies had 
shown that postoperative chemotherapy and radiation 
therapy to the pelvis decrease the likelihood of local 
recurrence and prolong survival.' In the intergroup 
trial' it would therefore have been improper to offer 
patients with rectal cancer treatment with surgery 
alone. It is not known whether the addition of folinic 



^cid or Ievamisole or both to chcmotherapv and radi- 
ation therapy will prove bcnehcial in patients with 
rectal cancer: these issues are the focus of current 
itudies of adjuvant therapy. 

Available data do not yet support the use of adju- 
vant therapv in patients with Sta?c B, colon cancer 
or m patients with Sta?e C disease for whom more 
than hve or six weeks have elapsed since su^(?c^^ 
However m patients with Stage C colon cancer the 
results of the intergroup trial* and the NCCTG trial" 
support the use of adjuvant therapv if it is initiated 
m tnc immediate postoperative period. Furthermore 
It now appears unacceptable to include an untreated 
control group in future clinical studies m this pop- 
ulation of patients. Whether such adjuvant treat- 
ment should consist of fluorouracil and Ievamisole 
ttuorouracil and folinic add, fluorouracil and folinic 
acid and Ievamisole, or an alternative experimen- 
tal regimen remains to be determined. Nonetheless 
tt IS clear that the important trials descnbcd bv 
iTl . " ^""^ NCCTG researchers have 
added Stage C colon cancer to the list of malignant 
diseases in which adjuvant therapv can improve 
tnc chances of survival. 

Otn»-Ftrbcf Cuccr (nsmute 

Bo«oo. MAOTus Robert J. Mayer, M.D. 
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THE CHERNOBYL NUCLEAR ACCIDENT 

To tht Editor: CaisH and Leaning began their editorial iJuJv 
27 luuei' with a review of the report on the Chemobvl nuclear 
acadeni by Baranov et al.^ in the same issue, but thev .cf% 
quicklv shifted to a barrage of warning shou across the bow oi 



JAB 339 



EXHIBIT G 



JAB 339 



IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 



Inventors 



Josephus Brugmans, William Pollack, 
Paul A. J. Janssen, and Daniel Tripodi 



U.S. 



Patent No . : 



4,584,305 



Issued : 



April 22, 1986 



For : 



AIDING THE REGRESSION OF NEOPLASTIC DISEASE WITH 
2,3,5, 6-TETRAHYDRO-6-PHENYLAiyiIDAZO[2, l-b]THIAZOLE 



Hon. Commissioner of Patents and Trademarks 
Box Patent EXT 
Washington, D.C. 20231 



CERTIFICATION 



I hereby certify that this Application for Extension of 
Patent Term Under 35 U.S.C. 156 as well as all Exhibits A 
through H thereto is being submitted in duplicate to the 
I Commissioner of Patents and Trademarks, Box Patent EXT, 
Washington, D.C. 20231 



Johnson & Johnson 

One Johnson & Johnson Plaza 

New Brunswick, NJ 08933-7003 

(201) 524-2814 

August 1, 1990 

STATE OF NEW JERSEY) 

) ss . 

COUNTY OF MIDDLESEX) 

BE IT REMEMBERED, that on this '^/'^^^^ dav of W --^-'^--''^^ / 1990, 
before me, a Notary Public, personally appeared^Char les J. 
Metz, who I am satisfied is the person named in and who 
executed the foregoing instrument in my presence, and I having 
first made known to him the contents thereof, he did 
acknowledge that he signed, sealed, and delivered the same and 
his voluntary act and deed for the uses and . purposed therein 
expressed . " 



Date: July 31, 1990 




Registration No. 20,359 
Attorney for Applicants 




RUTH ANN KREIGER 

NOTARY PUBLIC OF NEW JERSEY 
My Commission Expires November 11.1 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 



Inventors 



Josephus Brugmans, William Pollack, 
Paul A, J, Janssen, and Daniel Tripodi 



U.S. 



Patent No . : 



4,584,305 



Issued : 



April 22, 



1986 



For : 



AIDING THE REGRESSION OF NEOPLASTIC DISEASE WITH 
2,3,5, 6-TETRAHYDRO-6-PHENYLAMIDAZO[2 , 1-b] THIAZOLE 



Hon. Commissioner of Patents and Trademarks 
Box Patent EXT 
Washington, D.C. 20231 



DECLARATION 



Dear Sir: 

I, Charles J. METZ, residing at 15 Bellegrove Drive, Upper 
Montclair, New Jersey 07043 , declare as follows: 

1) THAT I am a Patent Attorney authorized to practice 
before the United States Patent and Trademark Office 
(registration number 20,359) and have general authority to act 
in patent matters before the United States Patent and Trademark 
Office on behalf of Janssen Pharmaceut ica N.V., the owner of 
the above-identified patent for which term extension is being 
requested . 

2) THAT I have reviewed and understand the content of the 
application for patent term extension which is submitted 
pursuant to 35 U.S.C. 156 of which the present Declaration is 
attached as Exhibit H. 

3) THAT I believe that U.S. Patent 4,584,305 is subject to 
extension pursuant to 37 C*F.R. 1.710. 

4) THAT I believe an extension of one year, one month, and 
twenty-seven days of the term of U.S. Patent 4,584,305 is 
justified under 35 U.S.C, 156 and the applicable regulations. 
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5) THAT I believe U.S. Patent 4,584,305 for which the 
extension is being sought meets the conditions for extension of 
the term of a patent as set forth in 37 C.F.R, 1.720, 

I hereby declare that all statements made herein of my own 
knowledge are believed true and tht all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful 
false statements and the like so make are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of this application and any extension 
of U.S. Patent 4,584,305. 



Date: July 31, 1990 Cha 



harles J. ^^^z 



STATE OF NEW JERSEY) 

) ss . 

COUNTY OF MIDDLESEX) 

BE IT REMEMBERED, that on this ^X day of. ^-^-^-^^^"^f^ , 19 90, 
before me, a Notary Public, personally appeared Charles J. 
Metz, who I am satisfied is the person named in and who 
executed the foregoing instrument in my presence, and I having 
first made known to him the contents thereof, he did 
acknowledte that he signed, sealed, and delivered the same and 
his voluntary act and deed for the uses and purposed therein 
expressed . 



Notary Public 

RUtH ANN KREiGER 
NOTARY PUBLIC OF NEW JERSEY ^ 
My Commission Expires November 11, igf94 
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Inventors : 

U.S. Patent No 
Issued : 
For : 



IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 



Josephus BrugmanS/ William Pollaci^, 
Paul A, J, Janssen, and Daniel Tr'i<" 

4, 584,305 

April 22, 1986 



AIDING THE REGRESSION OF NEOPLASTIC DISEASE WITH 
2,3,5, 6-TETRAHYDRO-6-PHENYLAMIDAZO [2 , 1-b] THIAZOLE 



Hon. Commissioner of Patents and Trademarks 
Box Patent EXT 
Washington, D.C. 20231 

TRANSMITTAL LETTER 

Dear Sir: 

Transmitted herewith is an Application for Extension of 
Patent Term under 35 U.S.C. 156 in the above-identified patent 

Please charge the $550.00 application fee to Deposit 
Account No. 10-750 in the name of Johnson & Johnson. 

The Commissioner is hereby authorized to charge any- 
additional fee which may be required or to credit any 
overpayments to Deposit Account 10-750. 

Two copies of this letter are enclosed. 



Respectfully submitted. 




Charles J. Meta 
Registration Ubr< 20,359' 
Attorney for Applicants 



Johnson & Johnson 
One Johnson & Johnson Plaza 
i New Brunswick, New Jersey 08933-7003 
(201) 524-2814 

July 31, 1990 



